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ABSTRACT 
The purpose of this project was to assess the spatial distribution of anthropogenic 
environmental hazards in the Louisiana coastal zone and implications of those hazards for 
coastal resources and restoration efforts. Several state and federal environmental databases 
publicly available on the internet were selected for inclusion in this study. The hazard sites were 
mapped in a Geographic Information System by geocoding addresses obtained from the 
databases. Sites with unmatched addresses were mapped to zip code centroid. Hazard types in 
databases lacking spatial data at the address level were totaled and mapped by parish. Buffers 
were created at 1, 2, 3, 4, and 5 mile radii of hazard sites to assess the proximity of state and 
federal coastal restoration projects and the distribution of Land Use and Land Cover types within 
the buffers. The federal databases were more comprehensive than the state databases, but the 
compatibility among all of the databases varied. The most comprehensive database was the 
Toxics Release Inventory (TRI) which, unlike any of the other databases, included chemical 
names and quantities releases as well as geographic coordinates. The TRI did not contain any 
toxicity data; therefore outside sources must be consulted to use the data for risk assessment. In 
general, hazard sites were distributed along major commerce corridors, especially waterways, 
and near populated areas. Because these hazard types appear to follow human settlement 
patterns, the cumulative risk posed by these facilities will continue to grow in concert with the 
growing coastal population. The negative externalities associated with the needs of a growing 
coastal population stand in stark contrast to coastal restoration efforts in Louisiana and, if left 
unchecked, may stand as a roadblock to the success of those efforts.      
 
 1
CHAPTER 1. INTRODUCTION 
1.1 Coastal Land Loss in Louisiana  
Concern over wetland loss has grown in recent decades as wetland functions and values 
have become better understood, and the absence of those functions and values in the landscape 
has become increasingly obvious. There has been concern over coastal erosion in Louisiana since 
at least the 1930s when the U.S. Army Corps of Engineers (USACE) began studying coastal 
erosion on barrier islands (Penland et al. 2005). The first statewide studies of coastal erosion 
began in the 1950s (Morgan and Larimore 1957) with efforts to define the state’s 3-mile limit 
which was in dispute at the time. It was not until the 1970s (Adams et al. 1978) and 1980s (Van 
Beek and Meyer-Arendt 1982) that major statewide coastal erosion studies were undertaken with 
the goal of restoration in mind. The concern over land loss in Louisiana continues to this day and 
major efforts are underway to restore coastal Louisiana. This concern was brought to national 
attention after the storm surges of Hurricanes Katrina and Rita impacted coastal Louisiana in 
2005, leaving many to wonder if storm surge might have been adequately buffered had 
Louisiana’s coastal wetlands been intact.  
1.1.1 Factors Contributing to Coastal Land Loss 
While it is well established that land loss in deltaic environments is a natural process 
associated with the delta cycle (Martin et al. 2000, 2002), it is also widely accepted that 
anthropogenic modifications have exacerbated the coastal land loss trend by increasing coastal 
erosion and diminishing sediment supply to coastal wetlands (Martin et al. 2000, 2002; Steyer 
and Llewellyn 2000; USACE 2000; Martin 2002; Nelson et al. 2002; Day et al. 2003). Natural 
factors contributing to coastal land loss in Louisiana include relative sea level rise, subsidence, 
and storm events (LCWCRTF and WCRA 1998; USACE 2004; Penland et al. 2005). 
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Anthropogenic factors contributing to coastal land loss in Louisiana include hydrologic 
modifications, industrial and urban development, conversion to agriculture, invasive species, and 
pollution (Kennish 2001, 2002; Brinson and Malvárez 2002; Tockner and Stanford 2002; 
Campanella et al. 2004; Ko and Day 2004; Penland et al. 2005). Land loss due to either natural 
or anthropogenic factors can occur gradually over time as in most cases or relatively quickly in 
response to events such as hazardous material spills or major storm events.  
Wetland losses resulting from anthropogenic alteration and disturbance have occurred in 
the United States since European settlement. The first French colonists to settle what is now 
Louisiana did so on the fertile land along the natural levees of the Mississippi River near New 
Orleans (Padgett 1969). When the Acadians came down from Nova Scotia, they settled the low 
lying marshes and swamps adjacent to the Mississippi River and began clearing the forests for 
agriculture. More than 50% of wetland area in the conterminous United States was lost between 
the 1780s and 1980s and Louisiana lost an estimated 46% of wetland area in the state during that 
time (Dahl 1990). Dahl and Johnson (1991) found that, although the net loss of wetlands in the 
United States declined from the mid-1970s to the mid-1980s, there was a trend toward 
conversion of wetlands to other wetland types, particularly to open water. In spite of a ‘No Net 
Loss’ national policy on wetlands, conversion of wetlands to other types may constitute a net 
loss of wetlands at the landscape level (Whigham 1999; Carletti et al. 2004). 
1.2 Coastal Restoration in Louisiana 
Major efforts are underway in Louisiana to increase awareness of coastal land loss and 
increase coastal restoration efforts in the state such as the Coast 2050 Plan (LCWCRTF and 
WCRA 1998), the Louisiana Coastal Area Study (USACE 2004), and the America’s Wetland 
Campaign (America’s Wetland Campaign 2006). As of this writing, 139 coastal restoration 
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projects have been authorized under the Coastal Wetlands Planning, Protection and Restoration 
Act of 1990 (CWPPRA; 16 U.S.C. §§ 3951-3956) with an average estimated cost of $11.4 
million ($209,000 and $68.0 million minimum and maximum average estimated cost, 
respectively; USGS 2006). As of 2005, 558 coastal restoration projects were constructed in 
Louisiana including state-funded projects (41), CWPPRA projects (74), Christmas Tree Program 
projects (37), other federally assisted projects (35), and projects associated with the Vegetation 
Planting Program (371; LDNR 2006a). 
1.3 Adaptive Management and Defining Success 
An ongoing problem associated with wetland restoration and creation has been defining the 
success of such projects (Mitch and Wilson 1996; Whigham 1999; Kentula 2000; Zedler 2000; 
Simenstad et al. 2005, 2006). Success is differentially defined based on the goals of the project 
(e.g., mitigation for regulatory requirements versus restoring the Louisiana coast), often resulting 
in a piecemeal approach to both maintaining and restoring wetland acreage (Reyes et al. 2004). 
To restore wetlands at the scale of the Louisiana coast it is critical that landscape level functions, 
including human activities, and adaptive management be incorporated in restoration design and 
success criteria (Steyer and Llewellyn 2000; Reyes et al. 2004; Boesch 2006; Simenstad et al. 
2006). The severity of disturbance and dynamic nature of coastal wetlands are such that 
restoration in the true sense of the word is not possible, however rehabilitation of coastal wetland 
structure and function is possible (Steyer and Llewellyn 2000; Baird 2005). Some authors argue 
that large-scale ecosystem engineering is the only way to address coastal land loss in Louisiana 
(Martin et al. 2000; Day et al. 2003).  
A confounding issue with respect to defining success in wetland restoration and creation is 
the dynamic and highly disturbed nature of wetlands (Carletti et al. 2004). Anthropogenic 
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impacts can take the form of both added unnecessary disturbance in wetland systems (e.g., input 
of contaminants) and the removal of necessary disturbance from wetland systems (e.g., levees to 
control flooding), making it especially difficult to determine what level of anthropogenic impact 
in a restored wetland system maintains the appropriate disturbance balance and thus qualifies as 
a restoration success (Carletti et al. 2004; Weinstein and Reed 2005). In heavily urban and 
industrial areas, restoring wetlands may be seen as counterproductive because long-term 
recovery and sustainability are uncertain (Simenstad et al. 2005).   
1.4 Industrial Activities in the Louisiana Coastal Zone 
Since the early 1900s, industrial activities in the Louisiana coastal zone have been 
impacting coastal ecosystems following the discovery of oil in Louisiana and subsequent 
establishment of refining facilities and infrastructure along the Mississippi River corridor (Ko 
and Day 2004; Gramling and Hagelman 2005; Allen 2006; Colten 2006). Since then, more than 
150 petrochemical plants and refineries have sited along the Mississippi River corridor between 
Baton Rouge and New Orleans (Allen 2006). The abundance of these facilities along this 
corridor and anecdotal evidence of illness associated with them has resulted in the area being 
nicknamed “Cancer Alley”. The toxic nature of the inputs and outputs at these facilities and their 
associated release has resulted in Louisiana being ranked 2nd in releases of recognized 
carcinogens to water, 3rd in recognized releases of recognized carcinogens to air, and 11th in total 
environmental releases from Toxic Release Inventory (TRI) facilities in the United States during 
2002 (Environmental Defense Fund 2004). Chakraborty (2004) found that Louisiana was one of 
the most hazardous states (tied with West Virginia) when 2000 TRI emissions were weighted by 
area and population.    
 5
1.5 Research Purpose 
Coastal land loss is a recognized problem in the Louisiana coastal zone that has prompted 
the investment of a considerable amount of time and money into research and attempts to restore 
Louisiana’s rapidly eroding coastline. Coincident with the ongoing problem of coastal land loss 
in Louisiana is a growing coastal population and continued industry-focused management of 
coastal resources. While necessary for the continued economic growth of the state of Louisiana, 
these conflicting land uses may not be compatible with the current pursuit of coastal restoration 
goals. It is widely recognized that urban and industrial development has played a role in past and 
present coastal land loss in Louisiana (LCWCRTF and WCRA 1998; Martin et al. 2000, 2002; 
Kennish 2001; Ko and Day 2004). Confounding the issue of industrial development are the 
potential hazards associated with industrial activities, including toxic emissions, discharges, 
spills, and waste disposal. This study focuses on documenting and analyzing the relationship 
between the locations of anthropogenic environmental hazards and coastal resources and 
restoration efforts in the Louisiana coastal zone. In an effort to better understand these 
relationships, the following objectives are addressed in this research project: 
• Locate and map anthropogenic environmental hazards in the Louisiana coastal zone 
within a Geographic Information System (GIS) to assess their spatial distribution with 
respect to coastal resources and restoration efforts. 
• Assess the implications of anthropogenic environmental hazards in the context of coastal 
wetland restoration efforts in Louisiana. 
• Assess the overall compatibility of several publicly available state and federal 
environmental databases for studying the spatial distribution of anthropogenic 
environmental hazards in the Louisiana coastal zone. 
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CHAPTER 2. LITERATURE REVIEW 
2.1 Louisiana Coastal Zone  
This study focuses on the Louisiana coastal zone, a statutorily defined area (La. R.S. 
49:214.24), which comprises more than 3 million acres in south Louisiana along the Gulf of 
Mexico coast (Figure 2.1). Statutory guidance for coastal zone management originated with the 
Coastal Zone Management Act of 1972 (CZMA; 16 U.S.C.A. §§1451-1465), which enabled 
states to develop approved coastal management programs and receive federal funding for 
activities benefiting the coastal zone. The CZMA requires that state coastal management 
programs define the coastal zone boundary, identify permitted activities within the coastal zone, 
and assign responsibility for administration of the program. The State and Local Coastal 
Resources Management Act of 1978 (La. R.S. 49:214.21-41) authorized the Louisiana Coastal 
Zone Management Program and the development of local coastal management programs in the 
state’s 19 coastal zone parishes. To date, 10 parishes in Louisiana have local coastal management 
programs in place (Calcasieu, Cameron, Lafourche, Jefferson, Orleans, Plaquemines, St. 
Bernard, St. James, St. Tammany, and Terrebonne) and 2 others are being developed (St. Charles 
and St. John the Baptist).   
2.1.1 Land Building and Loss in the Coastal Zone 
The Deltaic Plain is characterized by active delta building in the Mississippi and 
Atchafalaya Deltas, both of which also contribute to the progradation of the Chenier Plain 
mudflats (LCWCRTF and WCRA 1998; Penland et al. 2005). In spite of active delta building in 
the Louisiana coastal zone, the area is experiencing a net loss of land with shoreline erosion 
occurring at an average annual rate of -19.9 feet since 1855 (Penland et al. 2005). Coastal 
erosion has resulted in 25-30 square miles of coastal land loss annually since the 1990s, down 
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Figure 2.1 Map of Louisiana, USA showing the Louisiana coastal zone boundary (LDNR 1998).
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just slightly from annual losses of more than 40 square miles between the 1950s and 1990s 
(LCWCRTF and WCRA 1998). Land loss in coastal Louisiana accounts for 90% of the total 
coastal land loss in the conterminous United States (USACE 2004).  
2.1.2 Coastal Zone Ecology  
The Louisiana coastal zone consists of a diverse array of habitat types characterized by 
high levels of productivity and biodiversity (Hester et al. 2005; O’Connell et al. 2005). There are 
two distinct provinces in the coastal zone: the Deltaic Plain and the Chenier Plain. The Deltaic 
Plain extends from the eastern border of Louisiana to Freshwater Bayou and is characterized by 
natural levee ridges, large lakes and bays, marshes, bottomland hardwood forests, and barrier 
islands (USACE 2004). The Chenier Plain extends from the Teche and Vermillion Bays to the 
western border of Louisiana and is characterized by large lakes, marshes, beaches, and cheniers. 
Productivity in the coastal zone is enhanced by a long growing season, mild winters, and 
ecotones among inland freshwater, estuarine, and offshore systems. Louisiana’s coastal wetlands 
provide year-round habitat for many of species of plants and wildlife, nursery habitat for a 
variety of estuarine dependent fish and shellfish, and wintering and stopover habitat for millions 
of migratory birds (USACE 2004; Lindstedt 2005; O’Connell et al. 2005; LDNR 2006a).  
2.1.3 Coastal Zone Economy 
Like coastal areas throughout the world (Fabbri 1998; Stegeman and Solow 2002), more 
than half of Louisiana’s population resides in the coastal zone (USCB 2006). Figure 2.2 shows 
Louisiana’s coastal population in 2000 (USCB 2006). Louisiana is known as “Sportsman’s 
Paradise” because of the state’s productive coastal wetlands and the recreational opportunities 
that they provide. In 2001, expenditures in Louisiana were $703 million for recreational fishing, 
$446 million for hunting, and $168 million for wildlife watching (USFWS and USCB 2003). 
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Figure 2.2 Choropleth map of 2000 population of Louisiana coastal zone parishes normalized by area. The data is 
classified by quartile. 
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Approximately $2 million is generated annually from fur trapping in coastal Louisiana and 
approximately $30 million is generated annually from alligator harvests (LDNR 2006a). 
Louisiana’s 2001 commercial landings of finfish and shellfish totaled 1.3 billion pounds and 
were valued at $305.5 million (NMFS 2003).  
Louisiana’s proximity to the mouth of the Mississippi River makes it a major port of entry 
for waterborne commerce. Louisiana’s five deepwater ports handle more than 450 million tons of 
commercial commerce annually, including a variety of chemicals and other goods (LDED 2004). 
Louisiana is home to several industrial sectors, including petroleum refining, chemical 
manufacturing, general manufacturing, natural resources extraction, seafood industry, and 
agriculture. Louisiana’s 17 petroleum refineries distill more than two million barrels of crude oil 
daily, ranking the state second in the United States for petroleum refining capacity (Energy 
Information Administration 2006), and Louisiana’s oil and gas infrastructure supplies more than 
a quarter of the nation’s energy supply (USACE 2004). Louisiana’s coastal wetlands also 
provide protection for coastal communities and industries against storm surges during hurricanes 
and tropical storms. It is estimated that the overall value of Louisiana’s coastal wetlands exceeds 
$100 billion (Steyer and Llewellyn 2000).  
2.2 Contaminants in Coastal Ecosystems 
Primary anthropogenic sources of heavy metal contamination in estuarine sediments of the 
Louisiana Gulf coast include sewage, industrial activities, discharges and spills, urban runoff, 
shipyard and marina activities, phosphate mining and production, and petrochemical wastes 
(Wroblewski et al. 1999). Although some heavy metal contamination arises from natural sources 
(e.g., weathering of rocks), anthropogenic sources often exceed natural sources (Summers et al. 
1996; Tripathi et al. 2003; Vardanyan and Ingole 2006). Primary anthropogenic sources of 
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contamination by organics (e.g., polychlorinated biphenyls [PCBs], polynuclear and polycyclic 
aromatic hydrocarbons [PAHs]) in estuarine sediments of the Louisiana Gulf coast include coal 
tar and petroleum production, dry cleaners, urban runoff, petrochemical wastes, sewage, and 
byproducts form drinking water chlorination (Wroblewski et al. 1999). There are also large 
sources of natural contamination by organics released into the atmosphere from forest fires and 
volcanic eruptions and from microbial activity in soils and sediments.  
2.2.1 Distribution of Contaminants 
In two major studies of metal contamination in coastal sediments (Daskalakis and 
O’Connor 1995; Summers et al. 1996), the greatest levels of contamination were found near 
large population centers. Sanger et al. (1999a, b) also found that concentrations of trace metals 
and organic contaminants were higher in urban and industrial watersheds. Powell and Alexander 
(2003) found that trace metal contamination in sediments of Barataria Bay, Louisiana were 
significantly increased by anthropogenic activities. Kelly et al. (1996) found higher 
concentrations of heavy metals in soils near industrial areas than in non-industrial areas in 
Britain.  
Santschi et al. (2001) studied PAHs, PCBs, dichlorodiphenyltrichloroethane (DDT), and 
heavy metals in Mississippi River sediments and found that PAHs increased in the early 1940s, 
peaked in the 1970s, and then only slightly decreased since then. DDT and chlordane increased 
sharply in the early 1950s and did not decrease thereafter - in spite of the 1972 and 1988 bans of 
DDT and chlordane, respectively - indicating that these compounds are still present in erosional 
and resuspended soils in the Mississippi River drainage basin. PCBs showed an increase from 
the early 1950s until they peaked in the early 1970s, followed by a decrease since then. There 
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was no evidence of massive heavy metal contamination; however there was evidence of 
anthropogenic influence on increased heavy metal concentrations in the sediment profile.   
2.2.2 Fate and Transport of Contaminants 
Numerous factors contribute to the function of wetland ecosystems as terminal sinks or 
potential sources of toxic contaminants in the environment. Wetlands function as filters in the 
landscape by sequestering contaminants that enter the system via point (e.g., industrial outfalls, 
industrial spills) and nonpoint (i.e., surface water runoff) sources and atmospheric deposition. 
Sequestration can occur in various ways such as uptake by plants, adsorption onto organic 
matter, or chemical speciation and immobilization (Ragsdale and Thorhaug 1980; Perkins et al. 
2000; Souch et al. 2002; Vardanyan and Ingole 2006). Factors such as hydroperiod and physical 
and chemical properties of sediments interact to affect the rate at which contaminants are 
sequestered and thereby impact contaminant bioavailability (Ragsdale and Thorhaug 1980; 
DeLaune et al. 1990; Ernst 1996; Brown et al. 2000; Perkins et al. 2000; Windham et al. 2001; 
Peltier et al. 2003; Bentivegna et al. 2004; Weis and Weis 2004). Once sequestered in wetland 
ecosystems, the fate of contaminants is uncertain because factors such as resuspension of 
sediments, plant senescence, and bioaccumulation can result in a redistribution of contaminants 
back into the environment (Ragsdale and Thorhaug 1980; Daskalakis and O’Connor 1995; 
Perkins et al. 2000; Lytle and Lytle 2001; Windham et al. 2001; Kennish 2002; Peltier et al. 
2003; Weis and Weis 2004; Vardanyan and Ingole 2006).  
2.2.3 Effects of Contaminants in Coastal Ecosystems 
Contaminants in wetland ecosystems threaten human health by negatively impacting water 
quality, food supply, and general ecosystem quality (Ernst 1996; Lytle and Lytle 2001; 
Vardanyan and Ingole 2006). Effects of contaminants in wetland ecosystems can be both direct 
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and indirect, the latter being characteristically more complex and wide-ranging (Clark 1982; 
Davenport 1982; Brown et al. 2000; Fleeger et al. 2003; Ko and Day 2004), and such effects can 
have a negative impact on productivity, biomass, and ecosystem function (Sanger et al. 1999a; 
Lytle and Lytle 2001). The nature of contaminants in coastal ecosystems is such that the scale 
and variability makes the study of their effects especially difficult (Schaaf et al. 1987; Fleeger et 
al. 2003).  
Direct effects act on the species level and can be lethal (i.e., increased mortality or 
decreased fecundity) or sublethal (e.g., impaired behavior, physiological stress) whereas indirect 
effects act on the population, community, or ecosystem level and can persist for extended periods 
of time (Clark 1982; Mañosa et al. 2001; Kennish 2002; DeLaune et al. 2003; Fleeger et al. 
2003). Heavy metal accumulation in plants has been shown to cause biochemical and 
physiological changes (Tripathi et al. 2003), including reduction of photosynthesis in both 
cyanobacteria and higher plants (Lu et al. 2000). Chemical contamination in marine organisms 
has been shown to cause morphological, behavioral, physiological, and biochemical defects 
(Kennish 2002) and to enhance latent viral defects (Sinderman 1982). Persistent organic 
chemicals in the Great Lakes have had severe bioaccumulation impacts in fish (Hicks et al. 
2000). 
2.3 Relevant Environmental Regulations  
Several state and federal statutes apply toward the regulation of anthropogenic 
environmental hazards in Louisiana, both in the coastal zone and throughout the state. Many of 
the applicable federal statutes enable analogous state statutes that are enforced primarily by the 
Louisiana Department of Environmental Quality (LDEQ) and to varying degrees by other state 
agencies such as the Louisiana Department of Natural Resources (LDNR) and the Louisiana 
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Department of Wildlife and Fisheries. Much of the data associated with reporting requirements 
and enforcement actions related to these laws are made publicly available either online or in 
written form primarily through the USEPA and LDEQ. 
The Resource Conservation and Recovery Act (RCRA; 42 U.S.C. §§ 6901-6992) was 
enacted in 1976 as an amendment to the 1965 Solid Waste Disposal Act to track hazardous waste 
from its inception through final disposal. RCRA hazardous waste generators are classified as 
Large Quantity Generators (LQG), Small Quantity Generators (SQG), or Conditionally Exempt 
Small Quantity Generators (CESQG) depending on the amount of hazardous waste they generate 
and store. LQGs generate >1,000 kg (~2,205 lb) of hazardous waste or >1 kg (~2 lb) of acutely 
hazardous waste per calendar month. SQGs generate between 100 and 1,000 kg (~220 and 2,205 
lb, respectively) of hazardous waste per calendar month and accumulate <1,000 kg (~2,200 lb) of 
hazardous waste at any one time. CESQGs generate <100 kg (~220 lb) of hazardous waste or <1 
kg (~2 lb) of acutely hazardous waste per calendar month. 
Nonhazardous solid waste is also regulated under RCRA, however this matter has largely 
been handled by the states. In Louisiana, Type I and II landfills are regulated under L.A.C. 
33:VII.709-715, Type III landfills are regulated under L.A.C. 33:VII.719-725, waste tire 
processors are regulated under L.A.C. 33:VII.10501-10543, and medical waste is regulated under 
L.A.C. 51:XXVII.13.1301. Underground storage tanks (USTs) and the cleanup of leaking USTs 
(LUSTs) are also regulated under RCRA, but again these matters have largely been left to the 
states. In Louisiana, USTs and the cleanup of LUSTs are regulated under L.A.C. 33:XI.101-
1505. LDEQ is responsible for enforcing regulations related to hazardous and nonhazardous 
solid waste, USTs, and LUSTs.  
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The Toxic Substances Control Act (TSCA; 15 U.S.C.A. §§ 2601-2692) was enacted in 
1976 to regulate toxic products used in commerce through testing of new chemicals, regulating 
or banning certain chemicals, requiring reporting and recordkeeping, and regulating the import 
and export of certain chemicals. PCBs are a group of toxic chemicals regulated under TSCA. 
The USEPA’s PCB Activity Database and PCB Transformer Registration Database are publicly 
available databases designed to facilitate the tracking of PCB use in commerce as regulated by 
TSCA.  
The Comprehensive Environmental Response, Compensation and Liability Act of 1980 
(CERCLA; 42 U.S.C.A. §§ 9601-9675) was designed to be applied retroactively to remediate 
problems with hazardous substances that arise from past situations. The USEPA ranks hazardous 
substance sites in need of remediation and the highest ranked sites are prioritized and placed on 
the National Priorities List (NPL). In Louisiana there are 13 sites on the NPL, 3 sites proposed 
for inclusion on the NPL, and 8 sites that have been deleted from the NPL (USEPA 2006c). 
LDEQ also maintains an inventory of completed, confirmed, and potential inactive and 
abandoned sites in need of remediation throughout the state (LDEQ 2006a-c), as well as sites 
undergoing voluntary remediation (LDEQ 2006d), which have not been placed on the NPL.  
The Emergency Planning and Community Right-to-Know Act of 1986 (EPCRA; 42 U.S.C. 
§§ 11001-11050) was enacted shortly after a 1984 release of methyl isocyanate (MIC) at a Union 
Carbide facility in Bhopal, India killed thousands of people and injured many more. The incident 
at the Indian plant brought national attention to Union Carbide’s sister plant in Institute, West 
Virginia, USA, which also produced MIC, and increased the public’s desire for information on 
toxic chemicals in their own communities. The Toxics Release Inventory (TRI) originated from 
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EPCRA and is a publicly available database compiled by the USEPA annually for each state 
which includes information on the amount of toxic chemicals released to the air, land, and water.  
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CHAPTER 3. METHODOLOGY 
3.1 Environmental Databases 
To assess the spatial distribution of anthropogenic environmental hazards in the Louisiana 
coastal zone, information from several state and federal environmental databases was collected 
from the most current publicly available internet sources (Table 3.1). The data reporting years 
ranged from 2000 to 2006, with the majority of the data from 2006. The scale of spatial data 
available in the databases included varying combinations of geographic coordinates, addresses, 
municipalities, parishes, and location descriptions. The majority of the databases were available 
as Adobe Portable Document Format (PDF) files which were converted to Excel tables using 
Able2Extract Pro software (Investintech.com 2006), while the rest were either available directly 
as an Excel file or were manually entered into Excel spreadsheets from webpage printouts.  
Other databases were considered for inclusion in this study but were rejected for various 
reasons. The USEPA’s Enforcement and Compliance History Online (ECHO; USEPA 2006e) 
database includes quarterly enforcement activities by the USEPA for violations of the major 
federal environmental regulations. The ECHO data was too inconsistent and would have likely 
resulted in overrepresentation of enforcement actions at some sites. The National Response 
Center (NRC; USCG 2002) database includes data on hazardous material spills and related 
incidents throughout the nation. The NRC data was also found to be too inconsistent and would 
have required extensive research in and of itself for inclusion in this study.  
3.2 Spatial Analysis 
3.2.1 Mapping 
Prior to geocoding, the majority of the databases had to be “cleaned up”.  Records in each 
database were visually scanned to look for obvious spelling and formatting errors and missing   
  18
Table 3.1 State and federal environmental databases selected to assess the spatial distribution 
of anthropogenic environmental hazards in the Louisiana coastal zone.
Database1
Time Period or 
Update2
Finest Spatial 
Scale
File 
Format3 Reference
RCRA Notifiers 2/2/00 Address Excel EPA 2000
Toxics Release Inventory CY 2004 Coordinates Excel EPA 2004
PCB Transformer Registration 1/1/06 Address Access EPA 2006a
National Priority List4 6/23/06 Descriptive Webpage EPA 2006c
PCB Activity 7/1/06 Address Access EPA 2006d
Completed I&A Sites FY 2004-05 Parish PDF LDEQ 2005a
Confirmed I&A Sites FY 2004-05 Municipality PDF LDEQ 2005b
Potential I&A Sites  FY 2004-05 Municipality PDF LDEQ 2005c
Voluntary Remediation Sites FY 2004-05 Municipality PDF LDEQ 2005d
Medical Waste Processors 10/13/05 Address Webpage LDEQ 2005e
Waste Tire Processors 1/9/06 Address Webpage LDEQ 2006a
Type I and II Landfills 4/25/06 Address PDF LDEQ 2006c
Type III Landfills 4/25/06 Address PDF LDEQ 2006d
Leaking Underground Storage Tanks 6/5/06 Address PDF LDEQ 200de
Underground Storage Tanks 7/13/06 Site PDF LDEQ 2006f
1 Resource Conservation and Recovery Act (RCRA); polychlorinated biphenyl (PCB); inactive and abandoned 
  (I&A).
2 Calendar year (CY); fiscal year (FY).
3 Adobe Portable Document Format (PDF)
4 Include sites currently on the National Priority List (NPL; 13) in addition to those proposed for (3) and 
  deleted from (8) the NPL in Louisiana.  
data in address fields. Missing address information was obtained when possible from online 
searches using Google and Google Maps (Google 2006a, b). The 2005 TIGER/Line Road 
Network files (USCB 2005) for Louisiana were used to geocode addresses in ArcMap (ESRI 
2005). The default settings in ArcMap were used to geocode addresses (i.e., 80/10/60 
spelling/minimum candidate/minimum match). Sites that could not be matched by geocoding 
were assigned coordinates for the centroid of the zip code in which they were located. Once 
coordinates were determined and sites were mapped statewide within the GIS, they were selected 
by location within the coastal zone boundary (LDNR 1998) to isolate sites located in the coastal 
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zone for analysis. Databases that did not have spatial data at a scale that enabled geocoding 
addresses or placement within zip codes were summarized by parish only. 
To quantify the spatial distribution of anthropogenic environmental hazards, circular 
buffers were drawn around the mapped sites to assess the areal proportion of ecosystem types 
within fixed radii from the sites and the numeric proportion of state and federal coastal 
restoration projects within the buffers. There has been considerable debate on the selection of 
appropriate buffer sizes, where to draw buffers, and what areas to include inside or outside of 
buffers (e.g., Neumann et al. 1998; Chakraborty 2001; Harner et al. 2002; Mennis 2002). 
Chakraborty (2001) found that maximum impact distances for extremely hazardous substances in 
Hillsborough County, Florida ranged from 276 feet to 6 miles. Glickman (1994) found that areas 
affected by major chemical releases often exceed 1 mile. Zimmerman (1994) chose a 1-mile 
buffer around NPL sites. Chakraborty and Armstrong (1997) used 0.5- and 1-mile buffers around 
TRI sites while Sheppard et al. (1999) used 100-, 500-, and 1000-yard buffers. The USEPA’s 
Hazard Ranking System for NPL sites uses exposure distance limits of 15 miles for surface 
water, 4 miles for air and groundwater, and 200 feet for soil (USEPA 1992). Limitations of fixed 
radii buffers are that they are arbitrarily chosen and do not incorporate risk factors. The inclusion 
of risk-based buffers is not possible for the majority of databases used in this study, therefore 1-, 
2-, 3-, 4-, and 5-mile fixed radii buffer polygons were created around the individual points for 
each hazard type in the coastal zone. 
3.2.2 State and Federal Coastal Restoration Projects 
Shape files containing polygons of 38 state and 157 federal coastal restoration projects 
were obtained from LDNR’s Strategic Online Natural Resources Information System (LDNR 
2006b; Figure 3.1). A point-in-polygon analysis was done to determine the number of state and 
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Figure 3.1 State and federal coastal restoration projects in the Louisiana coastal zone (LDNR 2006). 
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federal coastal restoration projects located within fixed radii buffers for each anthropogenic 
environmental hazard type in the coastal zone. The proportion of coastal restoration projects 
falling within those buffers was determined by dividing the number of projects in each buffer by 
the total number of projects in the coastal zone. 
3.2.3 Parish Summaries 
Many of the state and federal environmental databases did not include spatial data at a scale 
conducive to site-specific mapping. To enable assessment of these datasets, the total number of 
each anthropogenic environmental hazard type was determined for each coastal zone parish and 
then normalized by area to yield sites ac-1. A choropleth map classified by quartile was made for 
each hazard type using ArcMap (ESRI 2005). This approach was extended to hazard types that 
were mapped by location for comparison purposes.  
3.2.4 Land Use and Land Cover Analysis 
Land Use and Land Cover (LULC) data for spatial analysis was obtained from the Land 
Cover Classification for the Louisiana GAP Analysis Project (USGS 1998). The LULC data was 
converted from raster to polygon and clipped to the coastal zone boundary prior to overlay 
analysis with the site buffer polygons. Once the LULC and site buffer polygons were intersected, 
the results were exported for analysis in Excel. The areal proportions of LULC categories within 
each buffer radius for each hazard type were determined for each of the 23 LULC categories 
(Appendix A). The proportions of LULC categories within each buffer radius were compared 
with the corresponding proportions of LULC categories in the coastal zone to assess whether any 
of the LULC categories were disproportionately located within proximity of anthropogenic 
environmental hazards. The proportion of each LULC category in the site buffers was subtracted 
from the corresponding proportion of each LULC category for the coastal zone. The resulting 
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number, between -1.0 and 1.0, indicates the extent to which the areal proportion of LULC types 
in the buffer radii are disproportionate relative to their proportion in the coastal zone. A value of 
0.0 indicates that the proportions of a given LULC category are equal in the buffer radius and 
coastal zone, whereas a more negative number indicates that the proportion in the buffer radius is 
disproportionate to the proportion in the coastal zone and vice versa.  
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CHAPTER 4. RESULTS 
4.1 Environmental Databases 
In the databases selected for this study, there was no consistent format with respect to fields 
included in each database and there were often inconsistencies and errors within fields in 
individual databases (Table 4.1). Reporting periods varied and included annual (both calendar 
and fiscal years), quarterly, and periodic updates. There was no field common among any of the 
databases that enabled a meaningful analysis of release quantities or toxicities. Providing data in 
the form of PDF files rather than another file type compatible with database or spreadsheet 
programs (e.g., text, database, Excel, or Access files) was not conducive to data analysis. 
In addition to missing or incomplete information, common errors in address fields included 
spelling errors (e.g., “Ponchatrain” for “Pontchartrain”), abbreviations of street names (e.g., 
“MLK” for “Martin Luther King”), driving directions instead of street addresses (e.g., “Main St. 
N of Hwy 408”), inclusion of secondary address information (e.g., “1405B Canal St.”), and 
mailing addresses rather than physical addresses (i.e., Post Office boxes). Similar types of errors 
in target databases were found in other studies (Drummond 1995; Krieger et al. 2001; Bichler et 
al. 2004). Many of the databases included meaningful data aside from spatial information (e.g., 
classifications, release or storage quantities); however the data was specific to the database in 
most cases and therefore not compatible for analysis with data from other databases.  
The TRI was the most comprehensive database available and the inclusion of geographic 
coordinates eliminated the need to geocode addresses. Several of the records were missing 
release quantities which reduced the efficacy of the database for quantitative analysis. Toxicity 
information is not included in the TRI database, so the USEPA’s Integrated Risk Information 
System (IRIS; USEPA 2006b) database was consulted for toxicity data for each chemical in the  
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Table 4.1 Common database fields in state and federal environmental databases (EPA 2000, 
2004, 2006a, c, d; LDEQ 2005a, b, c, d, e, 2006a, c, d, e, f) selected to assess the 
spatial distribution of anthropogenic environmental hazards in the Louisiana coastal zone.  
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RCRA Notifiers - X X - * X X X X - X X X
Toxics Release Inventory - X X - * X X X X X X X X
PCB Transformer Registration - X X - * X X X - - X X X
PCB Activity - X X - * X X X - - X X X
National Priority List - X X X - - X - X - X X -
Completed I&A Sites X - X - - - - - X - - - -
Confirmed  I&A Sites - - X - - X - - X - - - -
Potential  I&A Sites - - X - - X - - X - - - -
Voluntary Remediation Sites X - X - - X - - X - - - -
Medical Waste Processors X - X - - - - - X - X X X
Waste Tire Processors X - X - * * * * X - X X *
Type I and II Landfills X - X - * * * * X - X X *
Type III Landfills X - X - - - - - X - X X -
Leaking Underground Storage Tanks X - X - * X - - X - - - -
Underground Storage Tanks X - X - * X - X - - X - X
1 Resource Conservation and Recovery Act (RCRA); polychlorinated biphenyl (PCB); inactive and  
 abandoned (I&A).
2 (X) included, (-) not included, (*) included inconsistently and/or incorrectly.  
TRI 2004 database for Louisiana; however, because many of the chemicals listed in the database 
were not listed in IRIS there was no consistent metric for assessing the relative toxicity of each 
site’s releases. Cutter et al. (2002) reported similar issues with seven other toxicity indices 
applied to TRI data. Although other methods exist for assessing toxicity of releases based on TRI 
data (e.g., Chakraborty 2004), they are beyond the scope of the present study. 
The RCRA Notifiers, PCB Transformer Registration, and PCB Activity databases were 
also comprehensive with respect to content but did not include geographic coordinates. In all 
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cases, these databases were missing address information and had errors in the address fields. The 
RCRA Notifiers data included RCRA classifications (LQG, SQG, CESQG) and types of 
activities at the sites (transporter, land disposal, storage/treatment, incineration, boiler/industrial 
furnace), however these fields were not useful as a metric for quantifying risk and many were 
incomplete. Twelve percent (577) of the RCRA Notifier sites had to be thrown out because the 
classification field was blank. The PCB Transformer Registration Database included quantitative 
data on the amount of PCBs present, however several of the records were blank and other 
indicators of toxicity were incomplete as well. The PCB Activity Database included data on the 
types of activities at the sites (generator, storage, transporter, disposal, research, smelter), 
however there were no fields of use for quantitative analysis. The NPL data available online was 
extensive, however it was primarily in the form of descriptive site reports that were not written 
consistently enough to allow extraction of the desired spatial or toxicity information.   
In general, the state databases were less comprehensive than the federal databases. None of 
the state databases had geographic coordinates and several of the databases were missing address 
information altogether and could only be assessed at the parish level (i.e., inactive and 
abandoned sites, voluntary remediation sites, advisories, and enforcement actions). The 
remaining databases that included address information had missing address information and 
errors in the address fields similar to the federal databases. None of the state databases included 
quantitative release, storage, processing, or toxicity data.  
4.2 Spatial Analysis  
4.2.1 Mapping  
Initial geocoded addresses were matched at or below 50% and were not improved upon 
substantially following interactive rematching (Table 4.2). The highest match rate was for 
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Table 4.2 Percent of anthropogenic environmental hazards in the Louisiana coastal zone 
mapped by geocoding in ArcMap (ESRI 2005) using address and zip code information 
obtained from state and federal environmental databases (EPA 2000, 
2006a, d; LDEQ 2005e, 2006a, c, d, e, f).
Batch Match Geocoding Interactive Rematch
Database1
Good 
(>80)
Partial 
(60-80)
None 
(<60)
Good 
(>80)
Partial 
(60-80)
None 
(<60)
RCRA Notifiers 51% 3% 47% 51% 6% 43%
PCB Transformers Registration 16% 3% 81% 16% 14% 70%
PCB Activity 35% 2% 63% 35% 7% 58%
Solid Waste 19% 0% 81% 29% 1% 70%
UST and LUST 44% 4% 52% 45% 7% 48%
1 Resource Conservation and Recovery Act (RCRA); polychlorinated biphenyl (PCB); underground storage
  tanks (UST); leaking USTs (LUST). Solid waste sites include Type  I, II, and III landfills, medical waste 
  processors, and waste tire processors.  
LUSTs, followed by RCRA and solid waste sites, USTs, PCB activities, and PCB transformers 
(Table 4.3). The majority of the unmatched sites were matched to zip code centroid with the 
exception of solid waste sites. Aside from the address field errors mentioned in the previous 
section, the lack of matches was due primarily to inaccuracies and missing information in the 
TIGER/Line Road Network for Louisiana files (USCB 2005) used for geocoding. Many of the 
segments in the road files were missing all or some of the address values or, often in the case of 
new construction, were missing completely. Additionally, in many cases the road files did not 
reflect changes in road names over time or space. Drummond (1995) and Bichler et al. (2004) 
found similar problems with TIGER/Line files used for geocoding addresses.  
In general, the sites appear to be concentrated in the heavily urban and industrialized 
portion of the Mississippi River corridor near Orleans, Jefferson, and St. Charles Parishes. The 
sites are also generally distributed near major water commerce routes, including the Mississippi 
River, Bayou Lafourche, and the Intracoastal Waterway. LQG, SQG, CESQG, and TRI sites 
(Figures 4.1 - 4.4, respectively) are also located in the western coastal zone in the general region 
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Table 4.3 Number of sites in state and federal environmental databases (EPA 2000, 2004, 
2006a, c, d; LDEQ 2005a, b, c, d, e, 2006a, c, d, e, f) selected to assess the spatial 
distribution of anthropogenic environmental hazards in the Louisiana coastal zone, number
of sites matched by either geocoding addresses or zip code centroid, and number of 
matched sites that fell within the Louisiana coastal zone.
Database1
Total in 
Database
Matched 
to Site
Matched 
to Zip 
Code
Non-
matched
Matches in 
the Coastal 
Zone 2
RCRA Notifiers 4738 2700 2032 6 1634
Toxics Release Inventory 2877 N/A N/A N/A 821
PCB Transformers 36 11 25 0 10
PCB Activities 130 54 76 0 33
NPL 23 N/A N/A N/A N/A
Completed I&A Sites 145 N/A N/A N/A N/A
Confirmed I&A Sites 134 N/A N/A N/A N/A
Potential I&A Sites 350 N/A N/A N/A N/A
Voluntary Remediation Sites 55 N/A N/A N/A N/A
Solid Waste 77 44 10 23 11
Leaking Underground Storage Tanks 3 666 285 10 194
Underground Storage Tanks 5044 2496 2532 16 1098
1 Resource Conservation and Recovery Act (RCRA); polychlorinated biphenyl (PCB); inactive and 
   abandoned (I&A). Solid waste sites include Type I, II, and III landfills, medical waste processors,
   and waste tire processors.
2 For analysis, RCRA Sites were separated into Large Quantity Generators (366), Small Quantity 
  Generators (718), and Conditionally Exempt Small Quantity Generators (316). There were 234 RCRA
  sites in the coastal zone with blank classification fields that were not included in this analysis.         
of the Calcasieu Ship Channel. PCB transformer and activity sites (Figures 4.5 and 4.6, 
respectively) and solid waste sites (Figure 4.7) are less abundant and therefore less widely 
distributed. UST and LUST sites (Figures 4.8 and 4.9, respectively) are also distributed along the 
Interstate 12 corridor.  
4.2.2 State and Federal Coastal Restoration Projects 
More than half of the state coastal restoration projects were located within 4-5 miles of 
LQG, SQG, and UST sites and within 5 miles of CESQG sites (Figure 4.10; Table B.1). Less 
than half of the state projects were located within 1-5 miles of the remaining hazard types. A 
similar pattern was evident for the federal coastal restoration projects, with more than half of 
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Figure 4.1 Resource Conservation and Recovery Act (RCRA) Large Quantity Generator (LQG) sites (USEPA 2000) 
in the Louisiana coastal zone.
Resource Conservation and Recovery Act 
Large Quantity Generator Sites in the Louisiana Coastal Zone
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Figure 4.2 Resource Conservation and Recovery Act (RCRA) Small Quantity Generator (SQG) sites (USEPA 2000) 
in the Louisiana coastal zone.
Resource Conservation and Recovery Act 
Small Quantity Generator Sites in the Louisiana Coastal Zone
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Figure 4.3 Resource Conservation and Recovery Act (RCRA) Conditionally Exempt Small Quantity Generator 
(CESQG) sites (USEPA 2000) in the Louisiana coastal zone.
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Figure 4.4 Toxics Release Inventory (TRI)  sites (USEPA 2004) in the Louisiana coastal zone.
Toxics Release Inventory Sites in the Louisiana Coastal Zone
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Figure 4.5 PCB (polychlorinated biphenyl) Transformer Registration sites (USEPA 2006a) in the Louisiana coastal 
zone.
PCB Transformer Registration Sites in the Louisiana Coastal Zone
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Figure 4.6 PCB (polychlorinated biphenyl) Activity sites (USEPA 2006d) in the Louisiana coastal zone.
PCB Activity Sites in the Louisiana Coastal Zone
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Figure 4.7 Solid waste sites in the Louisiana coastal zone. Solid waste sites include medical waste processors, waste 
tire processors, and Type I, II, and III landfills (LDEQ 2005e, 2006a, c, d).
Solid Waste Sites in the Louisiana Coastal Zone
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Figure 4.8 Underground Storage Tank (UST) sites (LDEQ 2006f) in the Louisiana coastal zone.
Underground Storage Tank Sites in the Louisiana Coastal Zone
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Figure 4.9 Leaking Underground Storage Tanks (LUST) sites (LDEQ 2006e) in the Louisiana coastal zone.
Leaking Underground Storage Tank Sites in the Louisiana Coastal Zone
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them located within 4-5 miles of UST sites and within 5 miles of LQG sites (Figure 4.11; Table 
B.1). SQG and CESQG were within 5 miles of nearly half of the federal projects. Less than half 
of the federal projects were located within 1-5 miles of the remaining hazard types. 
4.2.3 Parish Summaries 
Tabular data for counts of anthropogenic environmental hazard sites in the coastal zone 
parishes can be found in Table B.2. LQG sites (Figure 4.12) were most abundant in heavily 
industrialized parishes (i.e., Calcasieu, St. Charles, Jefferson, and Orleans) and least abundant in 
less populated parishes (Cameron, Vermilion, Plaquemines, and St. Bernard).  SQG sites (Figure 
4.13) exhibited a similar pattern, but included more sites in Vermilion and St. Tammany 
Parishes. CESQG sites (Figure 4.14) were also similar to LQG, but were less abundant in St. 
Charles Parish and more so in St. John the Baptist and Livingston Parishes. TRI sites (Figure 
4.15) were most abundant in Calcasieu, St. James, St. John the Baptist, and St. Charles Parishes 
and were also quite abundant in other parishes along the Mississippi River Corridor (i.e., 
Jefferson, Orleans, and Plaquemines) as well as the lower Atchafalaya Basin (i.e., St. Mary and 
Assumption). PCB transformers (Figure 4.16) were concentrated in St. Charles and Orleans 
Parishes and to a lesser extent in the Mississippi River corridor (i.e., St. John the Baptist, 
Lafourche, and Jefferson Parishes) and St. Mary and Calcasieu Parishes to the exclusion of the 
remaining parishes. PCB activities (Figure 4.17) were most abundant in heavily industrialized 
parishes (i.e., Calcasieu, St. Charles, Jefferson, and Orleans) and also abundant in more 
populated parishes (Livingston, Tangipahoa, St. James, and St. John the Baptist Parishes) as well 
as St. Mary Parish. NPL sites (Figure 4.18) were most abundant in Orleans and St. Tammany 
Parishes. Completed I&A sites (Figure 4.19) were abundant in many coastal parishes, but more 
so in the Mississippi River corridor as well as Tangipahoa and St. Mary Parishes. Completed 
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State Coastal Restoration Projects within Fixed Radii Buffers of 
Anthropogenic Environmental Hazards in the Louisiana Coastal Zone
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1 Resource Conservation and Recovery Act (RCRA); Large Quantity Generator (LQG); Small Quantity Generator (SQG); Conditionally Exempt SQG 
(CESQG); Toxics Release Inventory (TRI); polychlorinated biphenyl (PCB); underground storage tank (UST); leaking UST (LUST). Solid waste sites include 
medical waste processors, waste tire processors, and Type I, II, and III landfills. 
 
Figure 4.10 Proportion of 38 state coastal restoration projects (LDNR 2006b) located within 1-5 miles of anthropogenic environmental 
hazards in the Louisiana coastal zone based on information obtained from state and federal environmental databases (EPA 2000, 2004, 
2006a, d; LDEQ 2005e, 2006a, c, d, e, f). 
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Federal Coastal Restoration Projects within Fixed Radii Buffers 
of Anthropogenic Environmental Hazards in the Louisiana Coastal Zone
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1 Resource Conservation and Recovery Act (RCRA); Large Quantity Generator (LQG); Small Quantity Generator (SQG); Conditionally Exempt SQG 
(CESQG); Toxics Release Inventory (TRI); polychlorinated biphenyl (PCB); underground storage tank (UST); leaking UST (LUST). Solid waste sites include 
medical waste processors, waste tire processors, and Type I, II, and III landfills. 
 
Figure 4.11 Proportion of 157 federal coastal restoration projects (LDNR 2006b) located within fixed radii buffers of 1-5 miles of 
anthropogenic environmental hazards in the Louisiana coastal zone based on information obtained from state and federal 
environmental databases (EPA 2000, 2004, 2006a, d; LDEQ 2005e, 2006a, c, d, e, f). 
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1 St. John the Baptist
Figure 4.12 Choropleth map of Resource Conservation and Recovery Act (RCRA) Large Quantity Generator (LQG) 
sites (EPA 2000) located in the Louisiana coastal zone. The data is classified by quartile. 
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1 St. John the Baptist
Figure 4.13 Choropleth map of Resource Conservation and Recovery Act (RCRA) Small Quantity Generator (SQG) 
sites (EPA 2000) located in the Louisiana coastal zone. The data is classified by quartile. 
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1 St. John the Baptist
Figure 4.14 Choropleth map of Resource Conservation and Recovery Act (RCRA) Conditionally Exempt Small 
Quantity Generator (CESQG) sites (EPA 2000) located in the Louisiana coastal zone. The data is classified by 
quartile.
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1 St. John the Baptist
Figure 4.15 Choropleth map of Toxics Release Inventory (TRI) sites (EPA 2004) located in the Louisiana coastal 
zone. The data is classified by quartile.
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1 St. John the Baptist
Figure 4.16 Choropleth map of PCB (polychlorinated biphenyl) Transformer Registration sites (EPA 2006a) located 
in the Louisiana coastal zone. The data is classified by quartile. 
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1 St. John the Baptist
Figure 4.17 Choropleth map of PCB (polychlorinated biphenyl) Activity sites (EPA 2006d) located in the Louisiana 
coastal zone. The data is classified by quartile. 
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1 St. John the Baptist
Figure 4.18 Choropleth map of National Priority List (NPL) sites (EPA 2006c) located in the Louisiana coastal 
zone. Includes sites currently on the NPL (13) in addition to those proposed for (3) and deleted from (8) the NPL in 
Louisiana. The data is classified by quartile. 
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1 St. John the Baptist
Figure 4.19 Choropleth map of Completed Inactive and Abandoned (I&A) sites (LDEQ 2005a) located in the 
Louisiana coastal zone. The data is classified by quartile. 
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1 St. John the Baptist
Figure 4.20 Choropleth map of Confirmed Inactive and Abandoned (I&A) sites (LDEQ 2005b) located in the 
Louisiana coastal zone. The data is classified by quartile. 
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1 St. John the Baptist
Figure 4.21 Choropleth map of Potential Inactive and Abandoned (I&A) sites (LDEQ 2005c) located in the 
Louisiana coastal zone. The data is classified by quartile. 
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1 St. John the Baptist
Figure 4.22 Choropleth map of Voluntary Remediation sites (LDEQ 2005d) located in the Louisiana coastal zone. 
The data is classified by quartile. 
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1 St. John the Baptist
Figure 4.23 Choropleth map of solid waste sites located in the Louisiana coastal zone. The data classified by 
quartile. Solid waste sites include medical waste processors, waste tire processors, and Type I, II, and III landfills 
(LDEQ 2005e, 2006a, c, d). 
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Figure 4.24 Choropleth map of Underground Storage Tank (UST) sites (LDEQ 2006f) located in the Louisiana 
coastal zone. The data is classified by quartile. 
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Figure 4.25 Choropleth map of Leaking Underground Storage Tank (LUST) sites (LDEQ 2006e) located in the 
Louisiana coastal zone. The data is classified by quartile. 
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I&A sites were least abundant in less populated parishes (i.e., Cameron, Plaquemines, and St. 
Bernard Parishes). Confirmed and potential I&A sites (Figures 4.20 and 4.21, respectively) 
showed similar patterns to completed I&A sites, but were generally more abundant in the 
western coastal parishes and less so in the central coastal parishes. Voluntary remediation sites 
(Figure 4.22) were distributed similarly to confirmed and potential I&A sites, however they were 
also abundant in the eastern coastal parishes. Solid waste sites (Figure 4.23) were widely 
distributed throughout the coastal zone, but were more abundant in heavily urbanized, populated 
parishes (i.e., Calcasieu, St. John the Baptist, Jefferson, and Orleans). UST sites (Figure 4.24) 
were most abundant in more populated parishes and vice versa. LUST sites (Figure 4.25) 
followed a similar pattern to USTs, but were also abundant in central coastal parishes.  
4.2.4 Land Use and Land Cover Analysis 
The Louisiana coastal zone is primarily water and marsh, followed by deciduous forested 
wetland, urban, suburban, and rural categories, upland mixed forest, and upland evergreen forest 
and deciduous shrub/scrub wetland categories (Figure 4.26; Table B.3).  The remaining LULC 
categories are present to a lesser extent. The proportion of LULC categories within 1-5 miles of 
anthropogenic environmental hazard sites generally follows a similar distribution, however there 
are notable exceptions (see Figures 4.27.1 - 4.35.2; Tables B.4.1 - B.12.2). In all cases, 
deciduous forested wetland and urban, suburban, and rural categories were disproportionately 
located within site buffers compared to their proportions in the coastal zone with the opposite 
true for marsh and water categories. Upland mixed and evergreen forests were disproportionately 
located within site buffers compared to their proportions in the coastal zone to varying degrees 
for LQG, SQG, CESQG, UST and LUST sites (Figures 4.27.2, 4.28.2, 4.29.2, 4.34.2, and 4.35.2, 
respectively); however upland evergreen forest was disproportionately located within the coastal 
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zone compared to the proportion within site buffers for PCB transformer and activity sites 
(Figures 4.31.2 and 4.32.2, respectively), as was the upland mixed shrub/scrub category. 
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Figure 4.26 Proportion of Land Use and Land Cover categories (USGS 1998) in the Louisiana coastal zone.
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Figure 4.27.1 Proportions of Land Use and Land Cover categories (USGS 1998) located within 1-5 miles of Resource Conservation 
and Recovery Act Large Quantity Generator sites (USEPA 2000) in the Louisiana coastal zone.
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Figure 4.27.2 Difference between the proportion of Land Use and Land Cover (LULC) categories (USGS 1998) throughout the 
Louisiana coastal zone and the proportion of LULC categories within 1-5 miles of Resource Conservation and Recovery Act Large 
Quantity Generator sites (USEPA 2000) in the Louisiana coastal zone. 
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Figure 4.28.1 Proportion of Land Use and Land Cover categories (USGS 1998) located within 1-5 miles of Resource Conservation 
and Recovery Act Small Quantity Generator sites (USEPA 2000) in the Louisiana coastal zone.
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Figure 4.28.2 Difference between the proportion of Land Use and Land Cover (LULC) categories (USGS 1998) throughout the 
Louisiana coastal zone and the proportion of LULC categories within 1-5 miles of Resource Conservation and Recovery Act Small 
Quantity Generator sites (USEPA 2000) in the Louisiana coastal zone. 
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Figure 4.29.1 Proportion of Land Use and Land Cover categories (USGS 1998) located within 1-5 miles of Resource Conservation 
and Recovery Act Conditionally Exempt Small Quantity Generator sites (USEPA 2000) in the Louisiana coastal zone.
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Figure 4.29.2 Difference between the proportion of Land Use and Land Cover (LULC) categories (USGS 1998) throughout the 
Louisiana coastal zone and the proportion of LULC categories within 1-5 miles of Resource Conservation and Recovery Act 
Conditionally Exempt Small Quantity Generator sites (USEPA 2000) in the Louisiana coastal zone. 
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Figure 4.30.1 Proportion of Land Use and Land Cover categories (USGS 1998) located within 1-5 miles of Toxics Release Inventory 
sites (USEPA 2004) in the Louisiana coastal zone.
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Figure 4.30.2 Difference between the proportion of Land Use and Land Cover (LULC) categories (USGS 1998) throughout the 
Louisiana coastal zone and the proportion of LULC categories within 1-5 miles of Toxics Release Inventory sites (USEPA 2004) in 
the Louisiana coastal zone. 
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Figure 4.31.1 Proportion of Land Use and Land Cover categories (USGS 1998) located within 1-5 miles of PCB (polychlorinated 
biphenyl) Transformer Registration sites (USEPA 2006a) in the Louisiana coastal zone.
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Figure 4.31.2 Difference between the proportion of Land Use and Land Cover (LULC) categories (USGS 1998) throughout the 
Louisiana coastal zone and the proportion of LULC categories within 1-5 miles of PCB (polychlorinated biphenyl) Transformer 
Registration sites (USEPA 2006a) in the Louisiana coastal zone. 
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Figure 4.32.1 Proportion of Land Use and Land Cover categories (USGS 1998) located within 1-5 miles of PCB (polychlorinated 
biphenyl) Activity sites (USEPA 2006d) in the Louisiana coastal zone.
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Figure 4.32.2 Difference between the proportion of Land Use and Land Cover (LULC) categories (USGS 1998) throughout the 
Louisiana coastal zone and the proportion of LULC categories within 1-5 miles of PCB (polychlorinated biphenyl) Activity sites 
(USEPA 2006d) in the Louisiana coastal zone. 
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Figure 4.33.1 Proportion of Land Use and Land Cover categories (USGS 1998) located within 1-5 miles of solid waste sites in the 
Louisiana coastal zone. Solid waste sites include medical waste processors (LDEQ 2005e), waste tire processors (LDEQ 2006a), Type 
I and II Landfills (LDEQ 2006c), and Type III Landfills (LDEQ 2006d).
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Figure 4.33.2 Difference between the proportion of Land Use and Land Cover (LULC) categories (USGS 1998) throughout the 
Louisiana coastal zone and the proportion of LULC categories within 1-5 miles of solid waste sites in the Louisiana coastal zone. 
Solid waste sites include medical waste processors, waste tire processors, and Type I, II, and III Landfills (LDEQ 2006a, c, d). 
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Figure 4.34.1 Proportion of Land Use and Land Cover categories (USGS 1998) located within 1- 5 miles of Underground Storage 
Tank (LDEQ 2006g) sites in the Louisiana coastal zone. 
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Figure 4.34.2 Difference between the proportion of Land Use and Land Cover (LULC) categories (USGS 1998) throughout the 
Louisiana coastal zone and the proportion of LULC categories within 1- 5 miles of Underground Storage Tank (LDEQ 2006g) sites in 
the Louisiana coastal zone. 
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Land Use and Land Cover within Fixed Radii Buffers of 
Leaking Underground Storage Tank Sites in the Louisiana Coastal Zone
0.00
0.05
0.10
0.15
0.20
0.25
Fre
sh 
Ma
rsh
Int
erm
ed
iat
e M
ars
h
Br
ack
ish
 M
ars
h
Sa
lin
e M
ars
h
W
etl
an
d F
ore
st -
 D
eci
du
ou
s
W
etl
an
d F
ore
st -
 Ev
erg
ree
n
W
etl
an
d F
ore
st -
 M
ixe
d
Up
lan
d F
ore
st -
 D
eci
du
ou
s
Up
lan
d F
ore
st -
 Ev
erg
ree
n
Up
lan
d F
ore
st -
 M
ixe
d
De
nse
 Pi
ne
 Th
ick
et
W
etl
an
d S
hru
b/S
cru
b -
 D
eci
du
ou
s
W
etl
an
d S
hru
b/S
cru
b -
 Ev
erg
ree
n
W
etl
an
d S
hru
b/S
cru
b -
 M
ixe
d
Up
lan
d S
hru
b/S
cru
b -
 D
eci
du
ou
s
Up
lan
d S
hru
b/S
cru
b -
 Ev
erg
ree
n
Up
lan
d S
hru
b/S
cru
b -
 M
ixe
d
Ag
ric
ult
ure
 - C
rop
lan
d -
 G
ras
sla
nd
Ve
ge
tat
ed
 U
rba
n
No
n-V
eg
eta
ted
 U
rba
n
W
etl
an
d B
arr
en
Up
lan
d B
arr
en
W
ate
r
Land Use and Land Cover Category
P
r
o
p
o
r
t
i
o
n
 
o
f
 
A
r
e
a
1 mile
2 mile
3 mile
4 mile
5 mile
Figure 4.35.1 Proportion of Land Use and Land Cover categories (USGS 1998) located within 1-5 miles of Leaking Underground 
Storage Tank (LDEQ 2006e) sites in the Louisiana coastal zone. 
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Difference between Proportions of Land Use and Land Cover in the 
Louisiana Coastal Zone and in Fixed Radii Buffers of Leaking Undergound Storage Tanks
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Figure 4.35.2 Difference between the proportion of Land Use and Land Cover (LULC) categories (USGS 1998) throughout the 
Louisiana coastal zone and the proportion of LULC categories within 1-5 miles of Leaking Underground Storage Tank (LDEQ 2006e) 
sites in the Louisiana coastal zone.  
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CHAPTER 5. DISCUSSION 
5.1 Environmental Databases 
The publicly available online state and federal environmental databases used in this study 
varied in their compatibility due to several reasons. Inconsistent inclusion of data fields, 
including address fields, was the primary incompatibility among the databases. The federal 
databases were generally more comprehensive than the state databases. Many of the federal 
databases included nonspatial information such as the types and quantities of chemicals released 
and stored and the types of activities undertaken at the site. In spite of their comprehensiveness, 
the federal databases were not consistent in their inclusion of nonspatial data and were not 
compatible for comparative analyses. Only one database (TRI) included specific information on 
the chemicals being released or stored. None of the databases included any information on the 
toxicity of chemicals released or stored at the sites. IRIS was consulted for toxicity data on 
chemicals in the TRI database, however many of the chemicals were either not included in IRIS 
or were included but with incomplete information. There are other ways to assess the toxicity of 
TRI chemicals, however they are beyond the scope of this study. 
The state databases included very little nonspatial data and in many cases did not even 
include complete spatial data. Many of the state databases were only available online as PDF 
files, which required either significant data entry efforts or the use of additional computer 
software in addition to not insignificant data “cleanup” efforts to convert the data to a format 
conducive for data analysis. The PDF files had to have originated from another file format (i.e., 
Excel, Access, or some other text or database file); therefore it is unclear why the data was not 
made available in its native format. Also, there appears to be no explanation for the paucity of 
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spatial information in the state databases because it would seem that LDEQ would have that 
information in order to conduct its day-to-day operations regarding these facilities. Unless 
improvements are made to the online availability of state level environmental data, such data 
may need to be obtained directly from the agencies for more accurate analyses.    
5.2 Spatial Analysis  
5.2.1 Mapping 
The absence of address level spatial information in several of the databases rendered them 
inadequate for site specific spatial analysis. Instead, these databases had to be assessed at the 
parish level, resulting in only a broad generalization of the spatial distribution of these sites. 
Similarly, in databases with address level spatial information, widespread errors and missing 
information precluded many of these sites from accurate site specific analysis because they could 
not be matched to address and were instead matched to zip code centroid. Nearly all of the errors 
in spatial information in these databases could have been avoided by careful and consistent data 
recording. Furthermore, the inclusion of accurate geographic coordinates in each of these 
databases would avoid both data entry errors and geocoding errors by eliminating the need to 
map the sites by address entirely. This is especially true in the case of facilities such as pipelines 
and tank batteries that do not have a street address.  
The spatial errors introduced by mapping to zip code centroid were compounded by spatial 
errors introduced by geocoding (i.e., related to the geocoding process and inaccuracies within the 
TIGER/Line data) and within ancillary spatial data layers (i.e., GAP data, restoration projects, 
etc.). These errors cannot be quantified except to say that they exist and should be taken into 
consideration when evaluating the results of this study. Hence, the results of this study provide a 
generalized view of the distribution of anthropogenic environmental hazards in the Louisiana 
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coastal zone and their relationship with coastal resources and restoration projects. Nonetheless, 
these results point to patterns of land use within the coastal zone that may help guide future land 
use decisions, including the need for restoration of specific habitat types.  
5.2.2 Spatial Distribution of Sites 
In general, the anthropogenic environmental hazards sites assessed in this study appear to 
be distributed along major commerce corridors (i.e., waterways and, in some cases, interstate 
highways) and in highly populated areas. These distributions were evident at both the site and 
parish levels. Specifically, sites appear to be distributed primarily in areas near the Interstate 12 
corridor, Mississippi River, Bayou Lafourche, Intracoastal Waterway, and Calcasieu Ship 
Channel. Orleans, Jefferson, and Calcasieu parishes were the top three parishes (in decreasing 
order) for overall abundance of hazardous sites, while Cameron, St. Bernard, and Plaquemines 
parishes had the lowest abundance (in increasing order) of hazardous sites. St. Charles, St. John 
the Baptist, and Tangipahoa tied for fourth with respect to site abundance. Also, sites appear to 
be concentrated near major urban areas in the coastal zone, including New Orleans and Lake 
Charles. These results are not surprising given that many of these hazard types are associated 
with urban and industrial activities which are generally located near populated areas and along 
major commerce corridors out of necessity.  
In most cases, less than half of the state and federal coastal restoration projects were 
located within 1-5 miles of the hazard types assessed. This is promising given the amount of time 
and effort that is expended for these projects and the potential for adverse impacts from 
anthropogenic activities in the coastal zone. Where more than half of the restoration projects 
were located within the site buffers, it was in the 4-5 mile radius of the more abundant hazard 
types (i.e., RCRA and UST), and to a greater extent among state projects than federal projects. 
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As the coastal population continues to grow and the need exists for additional RCRA and UST 
facilities, consideration should be given to the proximity of coastal restoration projects and the 
potential for adverse impacts from these hazard types. The same can be said of any hazard type, 
but these types in particular are very abundant and distributed in association with human activity 
and settlement patterns.  
The coastal zone consists primarily of water, followed by marsh (except intermediate) and 
deciduous forested wetland. Water in the coastal zone consists of the many rivers, bayous, and 
manmade canals, open lakes and bays, and the near shore Gulf of Mexico. The marshes exist in a 
seaward salinity gradient of fresh, intermediate, brackish, and saline types. Intermediate marsh 
exists to a much lesser extent than the other types and this is probably due to saltwater intrusion 
(LDWF 2004). Deciduous wetland forests dominate the riparian forests and alluvial floodplains 
distributed throughout the coastal zone, especially along the major rivers. Urban, suburban, and 
rural categories are also abundant in the coastal zone which is not surprising given that more than 
half of the state’s population resides in the coastal parishes. Also abundant are mixed upland 
forest and mixed upland shrub/scrub, as well as upland evergreen forest and deciduous 
shrub/scrub wetland. Forests dominate upland areas in the coastal zone and both upland and 
wetland shrub/scrub communities occupy the transitional zones between upland and wetland 
areas. Upland evergreen forests are found primarily in the eastern Florida Parishes.  
The distribution of LULC categories within the site buffers is generally similar to that of 
the coastal zone with some exceptions. In all cases, urban, suburban, and rural categories were 
disproportionately located within site buffers. Many of the hazard types assessed in this study are 
found in populated areas out of need for services and logistical reasons, therefore these results 
are not surprising. Also, in all cases, deciduous forested wetlands were disproportionately 
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located within site buffers. This appears to be due to the distribution of hazards types along 
commerce corridors which are, in many cases, rivers or bayous. Mixed and evergreen upland 
forests were disproportionately located with site buffers for the most abundant hazard types 
(RCRA, UST, and LUST). These hazard types appear to be associated with populated urban, 
suburban, and rural areas which occur primarily on upland sites where mixed upland forests 
dominate, and also in the eastern Florida Parishes where upland evergreen forests dominate. PCB 
transformers and activities were located disproportionately away from upland evergreen and 
upland mixed shrub/scrub categories. This is likely an artifact of their proximity away from the 
eastern Florida Parishes which occupy the northern most portion of the coastal zone and have the 
most upland area in general. In all cases, marsh and water categories were disproportionately 
located in the coastal zone. This is due in part to their abundance and their remoteness; many of 
these areas are accessible only by boat. Nonetheless, there are still likely to be impacted by oil 
and gas activities; however those hazard types were not assessed in this analysis.        
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CHAPTER 6. SUMMARY 
There is growing concern over wetland loss throughout the United States, and especially in 
coastal Louisiana where coastal erosion results in the loss of 25-30 square miles of coastal 
wetlands annually. The loss of coastal wetlands in Louisiana has far reaching effects, including 
implications for the region’s ecology, economy, and social fabric, as well as the nation’s energy 
supply and infrastructure. Although land loss in deltaic environments is a natural process 
associated with the delta cycle, it is widely accepted that anthropogenic disturbances have 
accelerated coastal land loss in Louisiana. Levees along the Mississippi River starve adjacent 
marshes of sediment necessary for land building. Oil and gas canals and other manmade 
channels provide unnatural conduits for saltwater and storm surge into inland marshes. Other 
major anthropogenic factors contributing to coastal land loss include habitat disturbance and 
destruction associated with urban and industrial development. To combat the problem of coastal 
land loss, major initiatives are underway to restore the coastal wetlands that have been lost and 
slow the loss of those that remain. These initiatives are complex and expansive by nature, thus 
they are also expensive and time consuming to undertake.   
More than half of the world’s population lives in coastal areas and Louisiana is no 
exception. Coincident with the occupation of the coastal zone is the need for goods and services 
in the area that inevitably result in negative externalities that impact coastal ecosystems. The 
heavy industrial presence throughout the coastal zone brings with it the actual and potential 
release of a multitude of toxic chemicals into the air and water and onto the land. It is not only 
the major chemical and refining industries that pollute the coastal zone; many smaller sources 
contribute to the pollution burden of the coast in a cumulative manner. These chemicals make 
their way into coastal ecosystems where they are sequestered for indeterminate timeframes, after 
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which they may be reintroduced into the ecosystem by various means. The impact of chemicals 
in coastal environments is difficult to quantify due to the vastness and complexity of the system 
itself, as well as the variety of chemicals introduced into the system and the uncertainty 
associated with their fate.  
Several state and federal environmental databases were selected to assess the distribution of 
anthropogenic environmental hazards in the Louisiana coastal zone in an effort to better 
understand the implications of those hazards for coastal resources and restoration efforts. The 
TRI was the most comprehensive database assessed and included chemical names and release 
quantities as well as geographic coordinates. This information facilitated the mapping process by 
eliminating the need to geocode address and, with the use of outside toxicity data, has the 
potential for detailed risk analysis. Overall, the databases varied in their compatibility due to 
inconsistencies in reporting fields and lack of any common metrics for analysis or quantitative 
information regarding the chemicals released and stored at these facilities. Many of the databases 
lacked address level spatial data altogether, and those that included such data often had errors 
and inconsistencies that translated into spatial errors once the data were mapped. Nevertheless, 
there was enough information contained in the databases to assess the generalized distribution of 
anthropogenic environmental hazards in the Louisiana coastal zone and their associations with 
coastal habitats and restoration projects. 
The hazard types assessed in this study were generally located along major commerce 
corridors and near highly populated areas. In all cases, urban, suburban, and rural LULC 
categories were located disproportionately within site buffers. These findings are not surprising 
given the need to site these facilities near potential customers and employees and adjacent to 
accessible transportation routes. While the majority of state and federal coastal restoration 
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projects were not located within 1-5 miles of the hazard types assessed in this study, more than 
half of the projects were within 4-5 miles of the most abundant facility types (i.e., RCRA and 
UST). RCRA and UST sites include major chemical plants and refineries, but also include 
common everyday facilities such as gas stations and dry cleaners that may seem innocuous but 
have the potential for adverse cumulative impacts. The widespread nature of these hazard types 
follows the widespread human colonization patterns throughout the coastal zone, i.e., these 
facilities mirror the rural-urban continuum and go where the people go. 
In all cases, marsh and water were located disproportionately in the coastal zone compared 
to the site buffers. The cause for this is twofold: these habitat types are largely inaccessible by 
anything other than boat (and often only by airboat) and they encompass vast areas of the coastal 
zone. Deciduous wetland forests were disproportionately located within 1-5 miles of all of the 
hazard types assessed. These findings are consistent with the distribution of sites along 
commerce corridors, in many cases rivers and bayous, where deciduous wetland forests are 
naturally abundant. The majority of coastal restoration projects to date are marsh restoration 
projects. Given the disproportionate impact of the hazard types assessed in this study on 
deciduous wetland forests in the coastal zone, greater consideration ought to be given to this 
habitat type in planning urban and industrial development and future coastal restoration efforts. 
Upland mixed and evergreen forests were disproportionately located within 1-5 miles of the most 
abundant hazard types, owing to their distribution near populated areas which primarily occur in 
upland areas and also in the more populated eastern Florida parishes.   
This study encompassed an array of hazard and habitat types and resulted in a general view 
of the distribution of anthropogenic environmental hazards in the Louisiana coastal zone and 
their implications for coastal resources and restoration efforts (Table 6.1). Questions naturally  
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Table 6.1 Overall summary of research interests, results, discussion, and recommendations. 
Research Question Study Result Discussion Recommendations
Which is the most comprehensive, 
easy to use database for 
identification and analysis of 
anthropogenic environmental 
hazards?
The Toxics Release Inventory is 
the most comprehensive and easy 
to use databases selected.
This databases includes 
quantitative information on 
chemicals released and stored as 
well as geographic coordinates.
Incorporate outside toxicity data to 
enable detailed risk analysis. 
What is the overall distribution of 
anthropogenic environmental 
hazards in the coastal zone?
Hazards were distributed primarily 
along commerce corridors 
(waterways and interstates) and 
near population centers.
Siting of hazards is related to 
logistics associated with transport 
of goods and services to and from 
facilities and proximity to potential 
employees and clients.
Consider cumulative impacts of 
anthropogenic environmental 
hazards in land use decisions.
Which coastal parishes have the 
highest concentration of 
anthropogenic environmental 
hazards?
The highest concentration of 
hazards were in Orleans, Jefferson, 
and Calcasieu parishes.
These are the most densely 
populated parishes in the coastal 
zone.
Consider cumulative impacts of 
anthropogenic environmental 
hazards in land use decisions.
Which anthropogenic 
environmental hazard types are in 
the closest proximity to state and 
federal coastal restoration projects?
Projects were most proximal to 
Resource Conservation and 
Recovery Act generators and 
underground storage tanks.
These are the most abundant and 
widely distributed hazard types 
among the databases selected for 
analysis.
Consider cumulative impacts of 
anthropogenic environmental 
hazards in land use and coastal 
restoration decisions.
Which habitat types are most 
commonly located within buffers 
around anthropogenic 
environmental hazards?
Urban, suburban, and rural 
categories, deciduous forested 
wetlands, fresh and brackish marsh, 
and upland evergreen and mixed 
forests were most commonly 
located within buffers.
Hazards are located close to 
populated areas and along riparian 
corridors where these habitat types 
are dominant and there is a 
disproportionate amount of marsh 
in the study area.
Monitor for potential 
disproportionate impacts in these 
habitat types as the coastal 
population continues to grow.
Which habitat types are most 
disproportionately located within 
buffers around anthropogenic 
environmental hazards?
Urban, suburban, and rural 
categories, deciduous forested 
wetlands, and upland evergreen 
and mixed forests were most 
disproportionately located within 
buffers.
Hazards are located close to 
populated areas, which are often in 
upland areas, and along riparian 
corridors. 
Minimize future impacts of 
anthropogenic environmental 
hazards and look into need to 
increase restoration efforts in these 
habitat types.
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arise as to the specifics of these results that can only be addressed by more specific studies. 
There is a need to refine the consistency and accuracy of both state and federal environmental 
databases and to incorporate a common metric for the analysis of toxicity associated with the 
facilities in these databases. Inclusion of accurate geographic coordinates in these databases 
would be a major step forward in increasing the accuracy of a study such as this. Further research 
is needed into the disproportionate impact of these hazard types on specific coastal habitat types, 
especially deciduous forested wetlands, and quantification of the associated risks.  
As the coastal population in Louisiana continues to grow, so too will the siting of 
anthropogenic environmental hazards and their cumulative impact on coastal zone ecosystems. 
The dynamics among human settlement, anthropogenic environmental hazards, and ecosystem 
restoration in the coastal zone are complex, even at the overall scale examined in this study. 
Continued siting of anthropogenic environmental hazards in and around ecologically significant 
habitats is in stark contrast to efforts to restore these same habitats. Although hazardous facilities 
have become a necessary component of American society, choices can be made as to how 
hazardous these facilities may be and where they may be located. The cumulative impact of 
hazardous facilities must considered in the context of land use planning and coastal restoration 
efforts to enable a less tenuous coexistence between the hazards that have become a mainstay in 
modern society and the fragile coastal landscape of Louisiana.  
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APPENDIX A. DESCRIPTIONS OF LAND USE AND LAND COVER CATEGORIES 
 
The following descriptions are adapted from Land Cover Classification for the Louisiana Gap 
Analysis Project metadata (USGS 1998). Grid code for raster data is in included parentheses. 
The metadata does not include descriptions for intermediate (2), brackish (3), and salt (4) marsh 
categories.  
 
Fresh Marsh (1)  
Comprised mainly of persistent and non-persistent herbaceous plants, grasses, sedges, and 
rushes, rooted and non-rooted floating aquatic plants. The surface area covered by these plants is 
usually 51% or more.  Occasionally trees, shrubs or snags will be interspersed in this category 
but not exceeding 30% of the surface area. Most sites are temporarily, frequently or permanently 
flooded. The water surface does not cover up the vegetation during the growing season.  
 
Qualifying Descriptions - 1) Vegetation heights vary from several feet (maximum approximately 
2 meters/6 feet) to water surface level (rooted floating aquatics). 2) Most marsh areas are natural 
features situated along streams, rivers and associated drainage plains or basins and near open 
water surface areas. 3) Some marsh areas are the result of impoundments or other drainage 
alterations. 4) The occurrence of aquatic submerged rooted or non-rooted vascular or non-
vascular plants in this category would be only incidental due to the limiting image resolution. 5) 
Water primarily with salinity less than 0.5% dissolved salts (fresh marsh). 
 
Wetland Forest Deciduous (5) 
Composed primarily of the upperstory canopy levels; primarily overlapping crowns with 
occasionally intermixed and apparent openings in the upperstory canopy levels intermittent 
views of lower canopies or open spaces of woody, non-woody vegetation or other image 
features. Crown canopy level positions such as dominant, co-dominant and/or intermediate in 
singular, combination or aggregate occurrences make up the mosaic of canopy levels possibly 
apparent in the imagery. Deciduous crown canopy coverages are composed of approximately 
51% or more of area. Remaining canopy coverages of woody, non-woody vegetation and (or) 
other image features can/could comprise approximately 49% or less of the category.  
 
Qualifying Descriptions - 1) Broad and needle leaves that are not persistent, and (or) tardily non-
persistent. 2) Approximate height of forest 5 meters (approx. 17 feet) or more. 3) Poorly drained. 
Ponding or pooling conditions are common. 4) Poorly drained conditions can be altered by 
anthropogenic activities such as levees, revetments, dikes, dredging, canals, ditches, spoil piles 
and so forth. 4) Growing season is primarily not inundated, however, due to altered 
anthropogenic activities the growing season could experience ponding or pooling conditions. 
5)Other image features can be present in open spaces which are not occupied by the canopy 
levels which could be other land cover features, shadows, water and (or) non-identified objects 
such as felled timber, and standing dead stems or snags. 6) Water salinity less than 0.5% - 
dissolved salts (fresh water forest). 
 
Wetland Forest Evergreen (6) 
Comprised mostly of the upperstory crown canopy levels; primarily overlapping intermittent 
views of lower canopies or open spaces of woody, non-woody vegetation or other image 
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features. Crown canopy level positions such as dominant, co-dominant and (or) intermediate in 
singular, combination or aggregate occurrences make up the mosaic of canopy levels possibly 
apparent in the imagery. Evergreen crown canopy coverages are composed of approximately 
51% or more of area. Remaining canopy coverages of woody, non-woody vegetation and (or) 
other image features can/could comprise approximately 49% or less of the category. 
 
Qualifying Descriptions - 1) Needle and (or) broad leaves that are persistent and (or) tardily non-
persistent. 2) Approximate height of forests 5 meters (approx. 17 feet) or more. 3) Poorly 
drained. Ponding or pooling conditions are common. 4)Poorly drained conditions can be altered 
by anthropogenic activities such as levees, revetments, dikes, dredging, canals, ditches, spoil 
piles and so forth. 5) Growing season is primarily not inundated, however, due to altered 
anthropogenic activities the growing season could experience ponding or pooling conditions. 
6)Other image features can be present in open spaces which are not occupied by the canopy 
levels which could be other land cover features, shadows, water and (or) other non-identified 
objects such as felled timber, and standing dead stems or snags. 7) Water salinity less than 0.5% 
- dissolved salts (fresh water forest). 
 
Wetland Forest Mixed (7)  
Comprised primarily of the upper crown canopy levels; primarily overlapping crowns with 
occasionally intermixed and apparent openings in the upperstory canopy levels providing 
intermittent views of lower canopies or open spaces of woody, non-woody vegetation or other 
image features. Crown canopy level positions such as dominant, co-dominant and (or) 
intermediate in singular, combination or aggregate occurrences make up the mosaic of canopy 
levels possibly apparent in the imagery. Mixed crown canopy coverages are composed of 
variable amounts of either evergreen or deciduous canopy levels of approximately 51% or more 
of area. Remaining canopy coverages of woody, non-woody vegetation and (or) other image 
features can/could comprise approximately 49% or less of the category. 
 
Qualifying Descriptions - 1) Broad and needle leaves that are persistent, not persistent and (or) 
tardily non-persistent. 2) Approximate height of forest 5 meters (approx. 17 feet) or more. 3) 
Poorly drained. Ponding or pooling conditions are common. 4) Poorly drained conditions  
can be altered by anthropogenic activities such as levees, revetments, dikes, dredging, canals, 
ditches, spoil piles and etc. 4)Growing season could experience ponding or pooling conditions. 
5) Other image features can be present in open spaces which are not occupied by the canopy  
levels which could be other land cover features, shadows, water and (or) other non-identified 
objects such as felled timber, and standing dead stems or snags. 6) Water salinity less than 0.5% 
- dissolved salts (fresh water forest). 
 
Upland Forest Deciduous (8)  
Composed primarily of the upperstory canopy levels; primarily overlapping crowns with 
occasionally intermixed and apparent openings in the upperstory canopy levels providing 
intermittent views of lower canopies or open spaces of woody, non-woody vegetation or other 
image features. Crown canopy level positions such as dominate, co-dominate and (or) 
intermediate in singular, combination or aggregate occurrences make up the mosaic of canopy 
levels possibly apparent in the imagery. Deciduous crown canopy coverages are composed of 
approximately 51% or more of area. Remaining canopy coverages of woody, non-woody 
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vegetation and (or) other image features can/could comprise approximately 49% or less of the 
category. 
 
Qualifying Descriptions - 1) Broad leaves that are not persistent, and (or) tardily non-persistent. 
2) Approximate height of forests 5 meters (approx. 17 feet) or more. 3) Adequately drained. 
Ponding or pooling conditions are usually uncommon. 4) Adequate drainage conditions can be 
altered by anthropogenic activities. 5) Growing season is primarily not inundated. 6) Image 
features can be present in the open spaces which are not occupied by the canopy levels which 
could be other land cover features, shadows, and (or) other non-identified objects such as felled 
timber, standing dead stems or snags, burned crowns and stems. 
 
Upland Forest Evergreen (9)  
Composed primarily of the upperstory crown canopy levels; primarily overlapping crowns with 
occasionally intermixed and apparent openings in the upperstory canopy levels providing 
intermittent views of lower canopies or open spaces of woody, non-woody vegetation or other 
image features. Crown canopy levels positions such as dominate, co-dominate and (or) 
intermediate in singular, combination or aggregate occurrences make up the mosaic of canopy 
levels possibly apparent in the imagery. Evergreen crown canopy coverages are composed of 
approximately 51% or more of area. Remaining canopy coverages of woody, non-woody 
vegetation and (or) other image features can/could comprise approximately 49% or less of the 
category. 
 
Qualifying Descriptions - 1) Needle and (or) broad leaves that are persistent and (or) tardily non-
persistent. 2) Approximate height of forests- 5 meters (approx. 17 feet) or more. 3) Adequately 
drained. Ponding or pooling conditions are usually uncommon. 4) Adequate drainage conditions 
can be altered by anthropogenic activities. 5) Growing season is primarily not inundated. 6) 
Image features can be present in the open spaces which are not occupied by the canopy levels 
which could be other land cover features, shadows, and (or) other non-identified objects such as 
felled timber, standing dead stems or snags, burned crowns and stems. 
 
Upland Forest Mixed (10)  
Composed primarily of the upperstory crown canopy levels; primarily overlapping crowns with 
occasionally intermixed and apparent openings in the upperstory canopy levels providing 
intermittent views of lower canopies or open spaces of woody, non-woody vegetation or other 
image features. Crown canopy level positions such as dominate, co-dominate and (or) 
intermediate in singular, combination or aggregate occurrences make up the mosaic of canopy 
levels possibly apparent in the imagery. Mixed crown canopy coverages are composed of 
variable amounts of either evergreen or deciduous canopy levels of approximately 51% or more 
of area. Remaining canopy coverages of woody, non-woody vegetation and (or) other image 
features can/could comprise approximately 49% or less of the category. 
 
Qualifying Descriptions - 1) Needle and broad leaves that are persistent, non-persistent and (or) 
tardily non-persistent. 2) Approximate height of forests 5 meters (approx. 17 feet) or more. 3) 
Adequately drained. Ponding or pooling conditions are usually uncommon. 4) Adequate drainage 
conditions can be altered by anthropogenic activities. 5) Growing season is primarily not 
inundated. 6) Image features can be present in the open spaces which are not occupied by the 
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canopy levels which could be other land cover features, shadows, and (or) other non-identified 
objects such as felled timber, standing dead stems or snags, burned crowns and stems. 
 
Dense Pine Thicket (11)  
Unique category composed primarily of upland shrub/scrub needle leaf evergreen communities 
structured with upperstory crown canopy layer, which are predominately young (from 
approximately 10 to 15 years and less in age) pine plantations. The crown canopy is mainly one 
level (dominant) and tightly closed with few openings. There are occasional occurring broad leaf 
upland shrub/scrub evergreen communities that appear similar to the needle leaf shrub/scrub 
communities. The understory is relatively clear of vegetation except for occasionally occurring 
smaller shrub/scrub and vines. Significant areas of pine thickets are composed of loblolly and 
slash pine regeneration. Dense pine thicket crown canopy coverages are composed of 
approximately 80% or more of area. Remaining canopy coverages of woody, non-woody 
vegetation and (or) other image features can/could comprise approximately 20% or less of the 
category. 
 
Qualifying Description - 1) Predominately needle leaves that are persistent and (or) tardily non-
persistent. 2) Approximate height of dense pine thicket - 3 to 12 meters (10 to 37 feet) or more. 
3) Adequately drained. Ponding or pooling conditions are usually uncommon. 4) Adequate 
drainage conditions can be altered by anthropogenic activities. 5) Growing season is primarily 
not inundated. 6) Image features can be present in the open spaces which are not occupied by the 
canopy levels which could be other land cover features, shadows, and (or) other non-identified 
objects such as felled timber, standing dead stems or snags, burned crowns and stems. 
 
Wetland Shrub/Scrub Deciduous (12)  
Composed primarily of the upperstory canopy levels; primarily overlapping crowns with 
occasionally intermixed and apparent openings in the upperstory canopy levels providing 
intermittent views of lower canopies or open spaces or woody, non-woody vegetation or other 
image features. Crown canopy level positions such as dominant, co-dominant and (or) 
intermediate in singular, combination or aggregate occurrences make up the mosaic of canopy 
levels possibly apparent in the imagery. Deciduous crown canopy coverages are composed of 
approximately 51% or more of area. Remaining canopy coverages of woody, non-woody 
vegetation and (or) other image features can/could comprise approximately 49% or less of the 
category. 
 
Qualifying Descriptions - 1) Broad leaves are composed of non-persistent and (or) tardily non-
persistent. 2) Approximate height of shrub/scrub 0.5 meters (1.5 feet) up to approximately less 
than 5.0 meters (17 feet). 3) Poorly drained. Ponding or pooling conditions are common. 4) 
Poorly drained conditions can be altered by anthropogenic activities such as levees, revetments, 
dikes, dredging, canals, ditches, spoil piles, etc. 5) Growing season is primarily not inundated, 
however, due to altered anthropogenic activities the growing season could experience ponding or 
pooling conditions. 6)Other image features can be present in open spaces which are not occupied 
by the canopy levels which could be shadows, water and (or) other non-identified objects such as 
felled timber, and standing dead stems or snags. 7) Water salinity less than 0.5% - dissolved salts 
(fresh water shrub/scrub primarily except for NWI classification areas. 
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Wetland Shrub/Scrub Evergreen (13) 
Composed primarily of the upperstory crown canopy levels; with occasionally intermixed and 
apparent openings in the upperstory canopy levels providing view of lower open spaces of 
woody, non-woody vegetation or other image features. Various crown level positions provide a 
mosaic of levels apparent in the imagery. Evergreen crown canopy coverages are composed of 
approximately 51% or more of area. Remaining canopy coverages of other woody, non-woody 
vegetation and (or) other image features can/could comprise approximately 49% or less of the 
category. 
 
Qualifying Description - 1) Needle and (or) broad leaves that are persistent and (or) tardily non-
persistent. 2) Approximate height of shrub/scrub 0.5 meters (1.5 feet) up to approximately less 
than 5.0 meters (17 feet). 3) Poorly drained. Ponding or pooling conditions are common. 
4)Poorly drained conditions can be altered by anthropogenic activities such as levees, 
revetments, dikes, dredging, canals, ditches, spoil piles, and etc. 5)Growing season is primarily 
not inundated, however, due to altered anthropogenic activities the growing season could 
experience ponding or pooling conditions. 6)Other image features can be present in open spaces 
which are not occupied by the canopy levels which could be other land cover features, shadows, 
water and (or) other non-identified objects such as felled timber, and standing dead stems or 
snags. 7) Water salinity less than 0.5% - dissolved salts (fresh water shrub/scrub primarily except 
for NWI classification areas). 
 
Wetland Shrub/Scrub Mixed (14)  
Made up mostly of the upperstory canopy levels; primarily overlapping crowns with occasionally 
intermixed and apparent openings in the upperstory canopy levels providing intermittent views 
of lower canopies or open spaces or woody, non-woody vegetation or other image features. 
Crown canopy level positions such as dominant, co-dominant and (or) intermediate in singular, 
combination or aggregate occurrences make up the mosaic of canopy levels possibly apparent in 
the imagery. Mixed crown canopy coverages are composed of variable amounts of either 
evergreen or deciduous canopy levels of approximately 51% or more of area. Remaining canopy 
coverages of woody, non-woody vegetation and (or) other image features can/could comprise 
approximately 49% or less of the category. 
 
Qualifying Descriptions - 1) Needle and broad leaves that are persistent, non-persistent, and (or) 
tardily non-persistent. 2) Approximate height of shrub/scrub 0.5 meter (1.5 feet) up to 
approximately less 5.0 meters (17 feet). 3) Poorly drained. Ponding or pooling conditions are 
common. 4)Poorly drained conditions can be altered by anthropogenic activities such as levees, 
revetments, dikes, dredging, canals, ditches, spoil piles, etc. 5)Growing season is primarily not 
inundated, however, due to altered anthropogenic activities the growing season could experience 
ponding or pooling conditions. 6)Other image features can be present in open spaces which are 
not occupied by the canopy levels which could be shadows, water and (or) other non-identified 
objects such as felled timber, and standing dead stems or snags. 7) Water salinity less than 0.5% 
- dissolved salts (fresh water shrub/scrub primarily except for NWI classification areas.) 
 
Upland Shrub/Scrub Deciduous (15)  
Composed primarily of the upperstory canopy levels; with occasionally intermixed and apparent 
openings in the upperstory canopy levels providing views of open spaces of woody, non-woody 
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vegetation or other image features. Various crown level positions provide a mosaic of levels 
apparent in the imagery. Deciduous crown canopy coverages are composed of approximately 
51% or more of area. Remaining canopy coverages of other woody, non-woody vegetation and 
(or) other image features can/could comprise approximately 49% or less of the category. 
 
Qualifying Descriptions - 1) Broad leaves that are not persistent and (or) tardily non-persistent. 
2) Approximate height of shrub/scrub 0.5 meter (1.5 feet) up to approximately 5.0 meters (17 
feet). 3) Adequately drained. Ponding or pooling conditions are usually uncommon. 4) Adequate 
drainage conditions can be altered by anthropogenic activities. 5) Growing season is primarily 
not inundated. 6)Image features can be present in the open spaces which are not occupied by the 
canopy levels which could be other land cover features, shadows and (or) other non-identified 
objects such as felled timber, standing dead stems or snags, burned crowns and stems.                                           
 
Upland Shrub/Scrub Evergreen (16)  
Composed primarily of the upperstory crown canopy levels; with occasionally intermixed and 
apparent openings in the upperstory canopy levels providing views of lower open spaces of 
woody, non-woody vegetation or other image features. Various crown levels apparent in the 
imagery. Evergreen crown canopy coverages are composed of approximately 51% or more of 
area. Remaining canopy coverages of other woody, non-woody vegetation and (or) other image 
features can/could comprise approximately 49% or less of the category. 
 
Qualifying Descriptions - 1) Needle and (or) broad leaves that are persistent and (or) tardily non-
persistent. 2) Approximate height of shrub/scrub - 0.5 meter (1.5 feet) up to approximately less 
than 5.0 meters (17 feet). 3) Adequately drained. Ponding or pooling conditions are usually 
uncommon. 4) Adequate drainage conditions can be altered by anthropogenic activities. 5) 
Growing season is primarily not inundated. 6) Image features can be present in the open spaces 
which are not occupied by the canopy levels which could be other land cover features, shadows, 
and (or) other non-identified objects such as felled timber, standing dead stems or snags, burned 
crowns and stems. 
 
Upland Shrub/Scrub Mixed (17)  
Composed primarily of the upperstory canopy levels; with occasionally intermixed and apparent 
openings in the upperstory canopy levels providing views of lower open spaces of woody, non-
woody vegetation or other image features. Various crown level positions provide a mosaic of 
levels apparent in the imagery. Deciduous crown canopy coverages are composed of variable 
amounts or concentrations of either evergreen or deciduous canopy levels of approximately 51% 
or more area. Remaining canopy coverages of woody, non-woody vegetation and (or) image 
features can/could comprise approximately 49% or less of the category. 
 
Qualifying Descriptions - 1) Needle and broad leaves that are persistent non-persistent and 
tardily non-persistent. 2) Approximate height of shrub/scrub - 0.5 meter (1.5 feet) up to 
approximately less than 5.0 meters (17 feet). 3) Adequately drained. Ponding or pooling 
conditions are usually uncommon. 4) Adequately drainage conditions can be altered by 
anthropogenic activities. 5) Growing season is primarily not inundated. 6) Image features can be 
present in the open spaces which are not occupied by the canopy levels which could be other 
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land cover features, shadows, and (or) other non-identified objects such as felled timber, standing 
dead stems or snags, burned crown and stems. 
 
Agriculture-Cropland-Grassland (18)  
General category made-up of diverse land cover and land use features. Each descriptive label 
segment of this category is distinctive in character but highly interrelated by similarity of remote 
sensing signatures producing non-distinguished separation between other labels within this 
category (such as prairie and pasture) or without this category (such as water and rice fields that 
were filled with water). There are occurrences of forested and shrub/scrub features in this 
category but not in sufficient areal coverage to be separable. 
 
Qualifying Descriptions - 1)Woody and herbaceous vegetation present, occupies 25% or less of 
areal coverage, representing orchards (primarily pecan), vineyards, experimental plots, plant 
nurseries, yards, driveways, roads, right of ways, etc. 2)Row and cover crops consist of various 
grain crops, cotton, sweet potatoes, soy beans and gardens. However, TM imagery used were 
winter scenes rendering agricultural fields mostly in fallow or exposed soil landscape state.  
3) Aquaculture consisting of crawfish (also rice farming) and catfish ponds were included in this 
category. 4) Fields that have been tilled or untilled and with exposed or partially exposed soil. 5) 
Single home (trailers), cluster of homes (trailers), barns and sheds are present. 6) Fallow fields or 
areas which have been left idle during the growing season. 7)Grasslands dominated by perennial 
graminoid plants covering greater than 51% of the area (primarily pasture, range or prairies) 
which could consist of woody plants providing 25% or less of cover (usually forested or 
shrub/scrub or herbaceous plants comprise this category are predominately below the 25% areal 
cover). 8) Many rural and fringing suburbs are comprised of dwellings, facilities (churches, 
schools, commercial activities and other structures), cemeteries, recreational parks, sheds, barns, 
gardens, plant nurseries, parking areas and other similar built-up areas. These features are 
inclusive in this land cover class. 
 
Vegetated Urban (19)  
Consisting primarily of fringing suburbs and built-up areas of metropolitan communities 
containing sufficient coverages of woody and non-woody vegetation to include urban features 
(such as buildings, roads and developed areas).  
 
Qualifying Descriptions - 1) Metropolitan communities consist primarily of cities, towns, and 
other urban centers that are covered or dominated by woody or non-woody vegetation. 2) Woody 
or non-woody vegetation is comprised mostly of forest, shrub/scrub or herbaceous plants. 
Examples could be pine plantations, orchard, golf courses, pasture, lawns, gardens, parks, plant 
nurseries, courtyards, decorative shrubbery, and abandoned lots containing a variety of 
vegetation, cemeteries and other possible occurrences of vegetation. 3) Urban areas that were 
large in areal extent or caused spectral signature confusion during the classification process were 
manually digitized for later processing. 4) There has been no attempt to identify separately by 
qualitative or quantitative means the conglomerate representation of the vegetation communities 
that may occur in this category, other than to acknowledge its obvious occurrence (areal 
coverage) dominance with anthropogenic habitats. 
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Non-Vegetated Urban (20) 
Composed mainly of man-made structures and associated disturbances. The occurrence of 
vegetation is negligible because of the highly reflective nature and extent of areal coverage of 
most anthropogenic structures and disturbances. Qualifying Descriptions - 1) Most areas 
represented by this category consists of highly developed or commercial areas such as the central 
business district, transportation corridors and associated development strips, manufacturing and 
industrial facilities, institutional structures (schools, universities, military and correctional 
installations). 2) Urban areas that were large in areal extent or caused spectral signature 
confusion during the classification process were manually digitized for later processing. 3) 
Vegetation is very depauperate in this category and if there is any occurrence it would occur in 
very isolated situations. Some isolated examples would be planted vegetation adjacent to 
buildings, sidewalks, along transportation routes, parks, enclosed patios and where vegetation is 
maintained in confined areas. 
 
Wetland Barren (21) 
Consists primarily of exposed areas that are inundated annually and located or associated 
primarily in flood plain or river basins, streams, lakes, ponds and impoundments. 
 
Qualifying Descriptions - 1) Exposed areas are un-vegetated but may consist of woody or 
herbaceous, and (or) graminoid plants covering approximately 25% or less of the surface area. 2) 
Some areas consist of active or inactive gravel or burrow pits and spoil piles in or adjacent to 
flood plains. 
 
Upland Barren (22) 
Consisting primarily of exposed areas that are not inundated annually and are not located in 
flood plains or river basins, streams, lakes, ponds and impoundments.  
 
Qualifying Descriptions - 1) Exposed areas are un-vegetated but may consist of woody, 
herbaceous and (or) graminoid plants covering approximately 25% or less of the surface area. 
2)Some areas consist of active or inactive gravel or burrow pits, landfills, erosional scars, soil 
parking areas/logging landings or recently (at time of imagery) cleared areas. 
 
Water (23) 
Open water surfaces are representative (natural or man-made structures) of rivers, streams, 
canals, ditches, lakes, reservoirs, and ponds which are unobstructed from view-vertically.  
 
Qualifying Descriptions - 1) Open water surfaces of identified rice fields are excluded from the 
water classification by image editing procedures. Some aquaculture ponds are included in the 
water classification. 2) Mapped hydrologic features from the U.S. Geological Survey, National 
Mapping Division, 1:100,000 Digital Line Graph were used to represent and classify open water 
surfaces that were obstructed from satellite (vertical) view and not imaged and classified by 
routine image processing procedures. 
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APPENDIX B. DATA TABLES CORRESPONDING TO  
FIGURES 2.2 AND 4.10 THROUGH 4.35.2 
 
 
Table B.1 2000 population (USCB 2005) of Louisiana coastal zone parishes, parish area, and 
population density. 
 
Parish
2000 
Population Area   (ac)
Population / 
ac
Assumption 23388 236673 0.0988
Calcasieu 183577 699625 0.2624
Cameron 9991 1239891 0.0081
Iberia 73266 659734 0.1111
Jefferson 455466 434475 1.0483
Lafourche 89974 938697 0.0958
Livingston 91808 450123 0.2040
Orleans 484674 224142 2.1624
Plaquemines 26757 1642653 0.0163
St. Bernard 67229 1384024 0.0486
St. Charles 48067 261806 0.1836
St. James 21195 161930 0.1309
St. John the Baptist43049 223930 0.1922
St. Martin 48583 522533 0.0930
St. Mary 53500 715539 0.0748
St. Tammany 191270 720846 0.2653
Tangipahoa 100592 526850 0.1909
Terrebonne 104503 1334453 0.0783
Vermilion 53957 984608 0.0548  
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Table B.2 Proportions of 38 state and 157 federal coastal restoration projects in Louisiana (LDNR 2006b) located within 1-5 miles of 
anthropogenic environmental hazards based on information obtained from state and federal environmental databases (EPA 2000, 
2004, 2006a, d; LDEQ 2005e, 2006a, c, d, e, f). 
 
State Projects within Fixed Radii of Sites Federal Projects within Fixed Radii of Sites
Database1 1 mile 2 mile 3 mile 4 mile 5 mile 1 mile 2 mile 3 mile 4 mile 5 mile
RCRA LQG 0.1053 0.2368 0.3158 0.5526 0.6053 0.1592 0.2611 0.3439 0.4013 0.5159
RCRA SQG 0.1842 0.2895 0.3684 0.5526 0.6053 0.1783 0.2803 0.3439 0.3885 0.4650
RCRA CESQG 0.0789 0.1842 0.2368 0.4737 0.5263 0.1338 0.2166 0.2803 0.3567 0.4395
TRI 0.0526 0.1316 0.2105 0.2632 0.3684 0.1019 0.1783 0.2611 0.3185 0.3503
PCB Transformers 0.0263 0.0263 0.0263 0.0526 0.0526 0.0255 0.0446 0.0510 0.0637 0.0764
PCB Activities 0.0526 0.1053 0.1053 0.1053 0.2368 0.0637 0.0828 0.1146 0.1592 0.2102
Solid Waste 0.0000 0.0263 0.0526 0.0789 0.0789 0.0255 0.0637 0.1019 0.1083 0.1465
UST 0.2105 0.3158 0.3947 0.6053 0.6579 0.2229 0.3694 0.4459 0.5032 0.5669
LUST 0.1053 0.1316 0.1316 0.2895 0.3684 0.0764 0.1274 0.1720 0.2229 0.2739
1 Resource Conservation and Recovery Act (RCRA); Toxics Release Inventory (TRI); polychlorinated biphenyl (PCB); underground storage 
  tanks (UST); leaking USTs (LUST). Solid waste sites include medical waste processors, waste tire processors and Type I, II, and III Landfills.  
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Table B.3 Number of anthropogenic environmental hazards per 10,000 acres in Louisiana coastal zone parishes, based on information 
obtained from state and federal environmental databases (EPA 2000, 2004, 2006a, c, d; LDEQ 2005a, b, c, d, e, 2006a, c, d, e, f).   
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RCRA LQG 0.0626 0.2331 0.0100 0.0974 0.6882 0.0658 0.0878 0.8599 0.0376 0.0196
RCRA SQG 0.0940 0.3991 0.0179 0.1648 1.6266 0.0737 0.0274 2.4254 0.0527 0.0232
RCRA CESQG 0.0313 0.3497 0.0140 0.0974 0.6541 0.0421 0.0988 0.7938 0.0271 0.0089
Toxics Release Inventory 0.2715 1.2715 0.0219 0.0637 0.7394 0.0579 0.1153 0.1543 0.1218 0.1089
PCB Transformers 0.0000 0.0106 0.0000 0.0000 0.0057 0.0026 0.0000 0.0331 0.0000 0.0000
PCB Activities 0.0000 0.0353 0.0020 0.0075 0.0341 0.0026 0.0110 0.1433 0.0030 0.0018
NPL 0.0000 0.0035 0.0020 0.0000 0.0000 0.0000 0.0055 0.0110 0.0000 0.0000
Completed I&A 0.0000 0.0177 0.0040 0.0112 0.0796 0.0079 0.0110 0.1654 0.0000 0.0036
Confirmed I&A 0.0000 0.0353 0.0040 0.0000 0.0284 0.0026 0.0110 0.1102 0.0015 0.0000
Potential I&A 0.0104 0.1095 0.0179 0.0150 0.1308 0.0158 0.0274 0.1213 0.0135 0.0054
Voluntary Remediation 0.0000 0.0106 0.0020 0.0000 0.0341 0.0026 0.0000 0.1213 0.0015 0.0036
Solid Waste 0.0000 0.0247 0.0000 0.0075 0.0227 0.0000 0.0055 0.0220 0.0030 0.0000
UST 0.4176 0.7806 0.0339 0.2510 1.7745 0.2659 0.6148 3.1751 0.0572 0.0714
LUST 0.0313 0.2366 0.0080 0.1049 0.3242 0.0290 0.0933 0.5953 0.0045 0.0179
1 Resource Conservation and Recovery Act (RCRA); polychlorinated biphenyl (PCB); inactive and abandoned (I&A); underground storage tanks 
   (UST); leaking USTs (LUST). Solid waste sites include Type I, II, and III landfills, medical waste processors, and waste tire processors.  
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Table B.3 Continued. 
 
Sites / 10,000 ac in Coastal Zone Parishes
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RCRA LQG 0.2360 0.1221 0.1324 0.0236 0.1312 0.1166 0.0797 0.0500 0.0402
RCRA SQG 0.1321 0.1679 0.1986 0.0142 0.1796 0.2571 0.1032 0.1796 0.0627
RCRA CESQG 0.1133 0.0916 0.1986 0.0189 0.1001 0.0686 0.0469 0.0667 0.0301
Toxics Release Inventory 2.6711 1.3581 1.0925 0.0520 0.1416 0.0548 0.0891 0.0259 0.0452
PCB Transformers 0.0189 0.0000 0.0110 0.0000 0.0138 0.0000 0.0000 0.0000 0.0000
PCB Activities 0.0283 0.0153 0.0221 0.0000 0.0104 0.0034 0.0094 0.0037 0.0025
National Priority List 0.0000 0.0000 0.0000 0.0000 0.0000 0.0103 0.0047 0.0000 0.0075
Completed I&A 0.0094 0.0153 0.0110 0.0047 0.0242 0.0171 0.0188 0.0056 0.0050
Confirmed I&A 0.0189 0.0153 0.0110 0.0047 0.0035 0.0103 0.0328 0.0019 0.0251
Potential I&A 0.1038 0.0458 0.0552 0.0189 0.0587 0.0171 0.0235 0.0130 0.0326
Voluntary Remediation 0.0000 0.0000 0.0110 0.0000 0.0069 0.0000 0.0000 0.0000 0.0025
Solid Waste 0.0094 0.0000 0.0110 0.0095 0.0069 0.0034 0.0047 0.0037 0.0050
UST 0.4814 0.4883 0.4966 0.3358 0.1968 0.5416 0.7176 0.2241 0.1431
LUST 0.0566 0.0458 0.0993 0.1088 0.0898 0.0788 0.1126 0.0204 0.0376
1 Resource Conservation and Recovery Act (RCRA); polychlorinated biphenyl (PCB); inactive and abandoned (I&A); underground storage tanks 
   (UST); leaking USTs (LUST). Solid waste sites include Type I, II, and III landfills, medical waste processors, and waste tire processors.  
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Table B.4 Proportions of Land Use and Land Cover categories (USGS 1998) in the Louisiana 
coastal zone. 
 
Land Use/Land Cover Category Proportion of Area in Coastal Zone
Fresh Marsh 0.1307
Intermediate Marsh 0.0435
Brackish Marsh 0.1196
Saline Marsh 0.1097
Wetland Forest - Deciduous 0.0844
Wetland Forest - Evergreen 0.0022
Wetland Forest - Mixed 0.0094
Upland Forest - Deciduous 0.0104
Upland Forest - Evergreen 0.0390
Upland Forest - Mixed 0.0415
Dense Pine Thicket 0.0032
Wetland Shrub/Scrub - Deciduous 0.0390
Wetland Shrub/Scrub - Evergreen 0.0055
Wetland Shrub/Scrub - Mixed 0.0042
Upland Shrub/Scrub - Deciduous 0.0029
Upland Shrub/Scrub - Evergreen 0.0013
Upland Shrub/Scrub - Mixed 0.0441
Agriculture - Cropland - Grassland 0.0719
Vegetated Urban 0.0542
Non-Vegetated Urban 0.0138
Wetland Barren 0.0062
Upland Barren 0.0047
Water 0.1584  
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Table B.5.1 Proportions of Land Use and Land Cover categories (USGS 1998) located within 1-
5 miles of Resource Conservation and Recovery Act Large Quantity Generator sites (USEPA 
2000) in the Louisiana coastal zone.  
 
Proportion of Area in Buffer
Land Use/Land Cover Category 1 mile 2 mile 3 mile 4 mile 5 mile
Fresh Marsh 0.0508 0.0748 0.0785 0.0843 0.0893
Intermediate Marsh 0.0120 0.0172 0.0270 0.0358 0.0405
Brackish Marsh 0.0323 0.0555 0.0755 0.0933 0.1087
Saline Marsh 0.0180 0.0274 0.0360 0.0454 0.0539
Wetland Forest - Deciduous 0.1109 0.1257 0.1261 0.1233 0.1194
Wetland Forest - Evergreen 0.0004 0.0032 0.0033 0.0037 0.0039
Wetland Forest - Mixed 0.0057 0.0076 0.0109 0.0125 0.0133
Upland Forest - Deciduous 0.0176 0.0131 0.0113 0.0109 0.0113
Upland Forest - Evergreen 0.0396 0.0522 0.0588 0.0580 0.0545
Upland Forest - Mixed 0.0656 0.0594 0.0571 0.0557 0.0534
Dense Pine Thicket 0.0038 0.0051 0.0050 0.0045 0.0039
Wetland Shrub/Scrub - Deciduous 0.0288 0.0362 0.0336 0.0339 0.0335
Wetland Shrub/Scrub - Evergreen 0.0020 0.0025 0.0044 0.0041 0.0039
Wetland Shrub/Scrub - Mixed 0.0009 0.0011 0.0011 0.0013 0.0013
Upland Shrub/Scrub - Deciduous 0.0011 0.0013 0.0019 0.0026 0.0029
Upland Shrub/Scrub - Evergreen 0.0007 0.0011 0.0015 0.0018 0.0017
Upland Shrub/Scrub - Mixed 0.0234 0.0332 0.0381 0.0401 0.0406
Agriculture - Cropland - Grassland 0.1660 0.1497 0.1361 0.1204 0.1108
Vegetated Urban 0.1970 0.1594 0.1323 0.1126 0.0983
Non-Vegetated Urban 0.1460 0.0782 0.0491 0.0351 0.0276
Wetland Barren 0.0027 0.0028 0.0032 0.0030 0.0028
Upland Barren 0.0053 0.0046 0.0046 0.0041 0.0037
Water 0.0695 0.0888 0.1049 0.1137 0.1206  
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Table B.5.2 Difference between the proportion of Land Use and Land Cover (LULC) categories 
(USGS 1998) throughout the Louisiana coastal zone and the proportion of LULC categories 
within 1-5 miles of Resource Conservation and Recovery Act Large Quantity Generator sites 
(USEPA 2000) in the Louisiana coastal zone.  
 
Difference between Areal Proportions in the 
Coastal Zone and in Buffers 
Land Use/Land Cover Category 1 mile 2 mile 3 mile 4 mile 5 mile
Fresh Marsh 0.0799 0.0559 0.0522 0.0464 0.0415
Intermediate Marsh 0.0315 0.0264 0.0165 0.0077 0.0030
Brackish Marsh 0.0873 0.0641 0.0441 0.0263 0.0109
Saline Marsh 0.0918 0.0823 0.0737 0.0643 0.0559
Wetland Forest - Deciduous -0.0265 -0.0413 -0.0417 -0.0389 -0.0350
Wetland Forest - Evergreen 0.0018 -0.0010 -0.0011 -0.0015 -0.0017
Wetland Forest - Mixed 0.0038 0.0019 -0.0015 -0.0031 -0.0039
Upland Forest - Deciduous -0.0073 -0.0027 -0.0010 -0.0006 -0.0009
Upland Forest - Evergreen -0.0006 -0.0132 -0.0197 -0.0189 -0.0155
Upland Forest - Mixed -0.0241 -0.0179 -0.0156 -0.0143 -0.0119
Dense Pine Thicket -0.0006 -0.0019 -0.0017 -0.0013 -0.0007
Wetland Shrub/Scrub - Deciduous 0.0102 0.0028 0.0054 0.0051 0.0054
Wetland Shrub/Scrub - Evergreen 0.0036 0.0030 0.0011 0.0014 0.0017
Wetland Shrub/Scrub - Mixed 0.0034 0.0031 0.0031 0.0029 0.0029
Upland Shrub/Scrub - Deciduous 0.0018 0.0016 0.0011 0.0004 0.0000
Upland Shrub/Scrub - Evergreen 0.0007 0.0002 -0.0002 -0.0005 -0.0004
Upland Shrub/Scrub - Mixed 0.0207 0.0109 0.0061 0.0040 0.0035
Agriculture - Cropland - Grassland -0.0941 -0.0778 -0.0642 -0.0485 -0.0389
Vegetated Urban -0.1428 -0.1052 -0.0781 -0.0584 -0.0441
Non-Vegetated Urban -0.1322 -0.0644 -0.0353 -0.0213 -0.0138
Wetland Barren 0.0035 0.0034 0.0030 0.0032 0.0034
Upland Barren -0.0005 0.0001 0.0001 0.0007 0.0010
Water 0.0889 0.0697 0.0536 0.0447 0.0378  
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Table B.6.1 Proportion of Land Use and Land Cover categories (USGS 1998) located within 1-5 
miles of Resource Conservation and Recovery Act Small Quantity Generator sites (USEPA 
2000) in the Louisiana coastal zone. 
 
Proportion of Area in Buffer
Land Use/Land Cover Category 1 mile 2 mile 3 mile 4 mile 5 mile
Fresh Marsh 0.0446 0.0711 0.0780 0.0858 0.0893
Intermediate Marsh 0.0157 0.0209 0.0332 0.0430 0.0477
Brackish Marsh 0.0253 0.0429 0.0654 0.0823 0.0980
Saline Marsh 0.0166 0.0171 0.0228 0.0296 0.0380
Wetland Forest - Deciduous 0.1197 0.1397 0.1392 0.1342 0.1317
Wetland Forest - Evergreen 0.0006 0.0015 0.0020 0.0030 0.0030
Wetland Forest - Mixed 0.0071 0.0079 0.0084 0.0089 0.0100
Upland Forest - Deciduous 0.0145 0.0130 0.0120 0.0112 0.0104
Upland Forest - Evergreen 0.0343 0.0567 0.0613 0.0569 0.0528
Upland Forest - Mixed 0.0595 0.0562 0.0538 0.0514 0.0482
Dense Pine Thicket 0.0050 0.0073 0.0057 0.0048 0.0040
Wetland Shrub/Scrub - Deciduous 0.0315 0.0401 0.0390 0.0398 0.0393
Wetland Shrub/Scrub - Evergreen 0.0021 0.0031 0.0045 0.0039 0.0037
Wetland Shrub/Scrub - Mixed 0.0007 0.0008 0.0012 0.0014 0.0013
Upland Shrub/Scrub - Deciduous 0.0010 0.0015 0.0018 0.0020 0.0021
Upland Shrub/Scrub - Evergreen 0.0007 0.0012 0.0013 0.0016 0.0016
Upland Shrub/Scrub - Mixed 0.0270 0.0348 0.0377 0.0387 0.0397
Agriculture - Cropland - Grassland 0.1733 0.1553 0.1390 0.1277 0.1189
Vegetated Urban 0.2001 0.1612 0.1358 0.1172 0.1035
Non-Vegetated Urban 0.1376 0.0699 0.0449 0.0340 0.0278
Wetland Barren 0.0029 0.0027 0.0032 0.0031 0.0030
Upland Barren 0.0064 0.0051 0.0045 0.0041 0.0038
Water 0.0740 0.0898 0.1053 0.1157 0.1223  
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Table B.6.2 Difference between the proportion of Land Use and Land Cover (LULC) categories 
(USGS 1998) throughout the Louisiana coastal zone and the proportion of LULC categories 
within 1-5 miles of Resource Conservation and Recovery Act Small Quantity Generator sites 
(USEPA 2000) in the Louisiana coastal zone.  
 
Difference between Areal Proportions in the 
Coastal Zone and in Buffers 
Land Use/Land Cover Category 1 mile 2 mile 3 mile 4 mile 5 mile
Fresh Marsh 0.0861 0.0596 0.0527 0.0449 0.0414
Intermediate Marsh 0.0278 0.0227 0.0103 0.0006 -0.0042
Brackish Marsh 0.0943 0.0766 0.0542 0.0373 0.0216
Saline Marsh 0.0931 0.0926 0.0869 0.0802 0.0718
Wetland Forest - Deciduous -0.0352 -0.0553 -0.0548 -0.0497 -0.0473
Wetland Forest - Evergreen 0.0016 0.0007 0.0002 -0.0008 -0.0008
Wetland Forest - Mixed 0.0023 0.0015 0.0010 0.0005 -0.0006
Upland Forest - Deciduous -0.0041 -0.0027 -0.0016 -0.0008 0.0000
Upland Forest - Evergreen 0.0048 -0.0177 -0.0222 -0.0178 -0.0138
Upland Forest - Mixed -0.0181 -0.0147 -0.0123 -0.0099 -0.0067
Dense Pine Thicket -0.0018 -0.0041 -0.0025 -0.0015 -0.0008
Wetland Shrub/Scrub - Deciduous 0.0075 -0.0011 0.0000 -0.0008 -0.0003
Wetland Shrub/Scrub - Evergreen 0.0034 0.0024 0.0010 0.0016 0.0018
Wetland Shrub/Scrub - Mixed 0.0036 0.0034 0.0031 0.0028 0.0029
Upland Shrub/Scrub - Deciduous 0.0019 0.0014 0.0011 0.0009 0.0008
Upland Shrub/Scrub - Evergreen 0.0007 0.0002 0.0000 -0.0002 -0.0002
Upland Shrub/Scrub - Mixed 0.0172 0.0094 0.0065 0.0054 0.0044
Agriculture - Cropland - Grassland -0.1014 -0.0835 -0.0672 -0.0559 -0.0471
Vegetated Urban -0.1459 -0.1071 -0.0817 -0.0630 -0.0493
Non-Vegetated Urban -0.1238 -0.0561 -0.0311 -0.0202 -0.0140
Wetland Barren 0.0033 0.0035 0.0031 0.0031 0.0032
Upland Barren -0.0017 -0.0004 0.0002 0.0007 0.0010
Water 0.0844 0.0686 0.0531 0.0428 0.0362  
  112
Table B.7.1 Proportion of Land Use and Land Cover categories (USGS 1998) located within 1-5 
miles of Resource Conservation and Recovery Act Conditionally Exempt Small Quantity 
Generator sites (USEPA 2000) in the Louisiana coastal zone. 
 
Proportion of Area in Buffer
Land Use/Land Cover Category 1 mile 2 mile 3 mile 4 mile 5 mile
Fresh Marsh 0.0490 0.0755 0.0749 0.0792 0.0861
Intermediate Marsh 0.0230 0.0312 0.0400 0.0460 0.0475
Brackish Marsh 0.0231 0.0448 0.0626 0.0798 0.0921
Saline Marsh 0.0132 0.0228 0.0314 0.0397 0.0459
Wetland Forest - Deciduous 0.1215 0.1267 0.1308 0.1346 0.1340
Wetland Forest - Evergreen 0.0013 0.0027 0.0031 0.0030 0.0036
Wetland Forest - Mixed 0.0086 0.0095 0.0099 0.0113 0.0122
Upland Forest - Deciduous 0.0198 0.0141 0.0123 0.0121 0.0128
Upland Forest - Evergreen 0.0307 0.0415 0.0524 0.0524 0.0499
Upland Forest - Mixed 0.0488 0.0540 0.0552 0.0530 0.0513
Dense Pine Thicket 0.0053 0.0062 0.0061 0.0050 0.0043
Wetland Shrub/Scrub - Deciduous 0.0286 0.0339 0.0302 0.0325 0.0341
Wetland Shrub/Scrub - Evergreen 0.0026 0.0032 0.0039 0.0034 0.0034
Wetland Shrub/Scrub - Mixed 0.0009 0.0014 0.0014 0.0015 0.0014
Upland Shrub/Scrub - Deciduous 0.0009 0.0014 0.0021 0.0024 0.0031
Upland Shrub/Scrub - Evergreen 0.0008 0.0014 0.0018 0.0020 0.0019
Upland Shrub/Scrub - Mixed 0.0196 0.0346 0.0396 0.0400 0.0425
Agriculture - Cropland - Grassland 0.1712 0.1499 0.1367 0.1253 0.1160
Vegetated Urban 0.1937 0.1655 0.1423 0.1207 0.1041
Non-Vegetated Urban 0.1488 0.0810 0.0529 0.0391 0.0310
Wetland Barren 0.0056 0.0044 0.0032 0.0028 0.0024
Upland Barren 0.0055 0.0055 0.0049 0.0040 0.0037
Water 0.0775 0.0889 0.1023 0.1102 0.1164  
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Table B.7.2 Difference between the proportion of Land Use and Land Cover (LULC) categories 
(USGS 1998) throughout the Louisiana coastal zone and the proportion of LULC categories 
within 1-5 miles of Resource Conservation and Recovery Act Conditionally Exempt Small 
Quantity Generator sites (USEPA 2000) in the Louisiana coastal zone.  
 
Difference between Areal Proportions in the 
Coastal Zone and in Buffers 
Land Use/Land Cover Category 1 mile 2 mile 3 mile 4 mile 5 mile
Fresh Marsh 0.0817 0.0553 0.0559 0.0515 0.0447
Intermediate Marsh 0.0206 0.0123 0.0035 -0.0024 -0.0040
Brackish Marsh 0.0965 0.0748 0.0570 0.0398 0.0275
Saline Marsh 0.0965 0.0869 0.0783 0.0700 0.0638
Wetland Forest - Deciduous -0.0370 -0.0423 -0.0464 -0.0502 -0.0496
Wetland Forest - Evergreen 0.0009 -0.0005 -0.0009 -0.0008 -0.0014
Wetland Forest - Mixed 0.0008 -0.0001 -0.0005 -0.0019 -0.0028
Upland Forest - Deciduous -0.0094 -0.0038 -0.0020 -0.0018 -0.0024
Upland Forest - Evergreen 0.0084 -0.0025 -0.0134 -0.0133 -0.0109
Upland Forest - Mixed -0.0073 -0.0125 -0.0137 -0.0115 -0.0098
Dense Pine Thicket -0.0021 -0.0030 -0.0029 -0.0018 -0.0011
Wetland Shrub/Scrub - Deciduous 0.0104 0.0050 0.0088 0.0065 0.0049
Wetland Shrub/Scrub - Evergreen 0.0029 0.0024 0.0017 0.0021 0.0021
Wetland Shrub/Scrub - Mixed 0.0034 0.0029 0.0028 0.0028 0.0028
Upland Shrub/Scrub - Deciduous 0.0020 0.0015 0.0008 0.0005 -0.0002
Upland Shrub/Scrub - Evergreen 0.0005 -0.0001 -0.0004 -0.0007 -0.0006
Upland Shrub/Scrub - Mixed 0.0245 0.0095 0.0045 0.0041 0.0016
Agriculture - Cropland - Grassland -0.0993 -0.0780 -0.0648 -0.0534 -0.0441
Vegetated Urban -0.1395 -0.1113 -0.0881 -0.0665 -0.0500
Non-Vegetated Urban -0.1350 -0.0672 -0.0391 -0.0253 -0.0172
Wetland Barren 0.0006 0.0018 0.0030 0.0034 0.0038
Upland Barren -0.0008 -0.0008 -0.0002 0.0007 0.0010
Water 0.0809 0.0696 0.0561 0.0483 0.0420  
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Table B.8.1 Proportion of Land Use and Land Cover categories (USGS 1998) located within 1-5 
miles of Toxics Release Inventory sites (USEPA 2004) in the Louisiana coastal zone. 
 
Proportion of Area in Buffer
Land Use/Land Cover Category 1 mile 2 mile 3 mile 4 mile 5 mile
Fresh Marsh 0.0391 0.0612 0.0711 0.0756 0.0831
Intermediate Marsh 0.0131 0.0201 0.0257 0.0289 0.0324
Brackish Marsh 0.0194 0.0317 0.0526 0.0668 0.0808
Saline Marsh 0.0031 0.0104 0.0139 0.0193 0.0231
Wetland Forest - Deciduous 0.1551 0.1529 0.1448 0.1480 0.1467
Wetland Forest - Evergreen 0.0006 0.0006 0.0008 0.0010 0.0010
Wetland Forest - Mixed 0.0034 0.0045 0.0059 0.0066 0.0081
Upland Forest - Deciduous 0.0275 0.0182 0.0147 0.0138 0.0125
Upland Forest - Evergreen 0.0273 0.0315 0.0388 0.0448 0.0458
Upland Forest - Mixed 0.0649 0.0637 0.0541 0.0486 0.0449
Dense Pine Thicket 0.0010 0.0012 0.0013 0.0016 0.0017
Wetland Shrub/Scrub - Deciduous 0.0371 0.0337 0.0341 0.0337 0.0354
Wetland Shrub/Scrub - Evergreen 0.0000 0.0001 0.0006 0.0014 0.0018
Wetland Shrub/Scrub - Mixed 0.0000 0.0004 0.0004 0.0016 0.0022
Upland Shrub/Scrub - Deciduous 0.0012 0.0014 0.0014 0.0014 0.0014
Upland Shrub/Scrub - Evergreen 0.0002 0.0003 0.0003 0.0004 0.0004
Upland Shrub/Scrub - Mixed 0.0227 0.0292 0.0353 0.0357 0.0351
Agriculture - Cropland - Grassland 0.2069 0.1854 0.1712 0.1571 0.1466
Vegetated Urban 0.2014 0.1841 0.1619 0.1451 0.1307
Non-Vegetated Urban 0.0892 0.0778 0.0693 0.0598 0.0487
Wetland Barren 0.0058 0.0051 0.0038 0.0032 0.0034
Upland Barren 0.0104 0.0072 0.0065 0.0056 0.0051
Water 0.0704 0.0794 0.0913 0.1001 0.1089  
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Table B.8.2 Difference between the proportion of Land Use and Land Cover (LULC) categories 
(USGS 1998) throughout the Louisiana coastal zone and the proportion of LULC categories 
within 1-5 miles of Toxics Release Inventory sites (USEPA 2004) in the Louisiana coastal zone.  
 
Difference between Areal Proportions in the 
Coastal Zone and in Buffers 
Land Use/Land Cover Category 1 mile 2 mile 3 mile 4 mile 5 mile
Fresh Marsh 0.0916 0.0695 0.0596 0.0551 0.0477
Intermediate Marsh 0.0304 0.0234 0.0178 0.0146 0.0111
Brackish Marsh 0.1002 0.0878 0.0670 0.0528 0.0387
Saline Marsh 0.1066 0.0994 0.0958 0.0904 0.0866
Wetland Forest - Deciduous -0.0707 -0.0685 -0.0604 -0.0636 -0.0623
Wetland Forest - Evergreen 0.0016 0.0016 0.0014 0.0012 0.0012
Wetland Forest - Mixed 0.0060 0.0049 0.0035 0.0028 0.0013
Upland Forest - Deciduous -0.0171 -0.0078 -0.0043 -0.0035 -0.0022
Upland Forest - Evergreen 0.0117 0.0075 0.0002 -0.0058 -0.0068
Upland Forest - Mixed -0.0234 -0.0222 -0.0126 -0.0071 -0.0034
Dense Pine Thicket 0.0022 0.0020 0.0019 0.0016 0.0015
Wetland Shrub/Scrub - Deciduous 0.0019 0.0053 0.0049 0.0053 0.0036
Wetland Shrub/Scrub - Evergreen 0.0055 0.0054 0.0049 0.0041 0.0037
Wetland Shrub/Scrub - Mixed 0.0042 0.0038 0.0039 0.0026 0.0020
Upland Shrub/Scrub - Deciduous 0.0017 0.0016 0.0015 0.0016 0.0016
Upland Shrub/Scrub - Evergreen 0.0011 0.0010 0.0010 0.0010 0.0010
Upland Shrub/Scrub - Mixed 0.0214 0.0149 0.0089 0.0084 0.0090
Agriculture - Cropland - Grassland -0.1350 -0.1136 -0.0993 -0.0852 -0.0748
Vegetated Urban -0.1472 -0.1299 -0.1078 -0.0909 -0.0766
Non-Vegetated Urban -0.0754 -0.0640 -0.0555 -0.0460 -0.0349
Wetland Barren 0.0004 0.0011 0.0024 0.0030 0.0028
Upland Barren -0.0056 -0.0025 -0.0018 -0.0008 -0.0004
Water 0.0880 0.0791 0.0671 0.0583 0.0495  
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Table B.9.1 Proportion of Land Use and Land Cover categories (USGS 1998) located within 1-5 
miles of PCB (polychlorinated biphenyl) Transformer Registration sites (USEPA 2006a) in the 
Louisiana coastal zone. 
 
Proportion of Area in Buffer
Land Use/Land Cover Category 1 mile 2 mile 3 mile 4 mile 5 mile
Fresh Marsh 0.0621 0.0743 0.1075 0.1157 0.1178
Intermediate Marsh 0.0114 0.0064 0.0070 0.0067 0.0052
Brackish Marsh 0.0357 0.0542 0.0585 0.0595 0.0647
Saline Marsh 0.0000 0.0000 0.0000 0.0000 0.0000
Wetland Forest - Deciduous 0.2258 0.1805 0.1868 0.2023 0.2023
Wetland Forest - Evergreen 0.0000 0.0000 0.0000 0.0000 0.0000
Wetland Forest - Mixed 0.0000 0.0000 0.0000 0.0000 0.0000
Upland Forest - Deciduous 0.0000 0.0058 0.0065 0.0119 0.0120
Upland Forest - Evergreen 0.0000 0.0000 0.0000 0.0003 0.0003
Upland Forest - Mixed 0.0458 0.0443 0.0438 0.0403 0.0378
Dense Pine Thicket 0.0000 0.0000 0.0000 0.0000 0.0000
Wetland Shrub/Scrub - Deciduous 0.0398 0.0607 0.0503 0.0406 0.0395
Wetland Shrub/Scrub - Evergreen 0.0000 0.0000 0.0005 0.0005 0.0017
Wetland Shrub/Scrub - Mixed 0.0000 0.0000 0.0000 0.0000 0.0000
Upland Shrub/Scrub - Deciduous 0.0000 0.0000 0.0000 0.0004 0.0005
Upland Shrub/Scrub - Evergreen 0.0000 0.0000 0.0000 0.0000 0.0000
Upland Shrub/Scrub - Mixed 0.0101 0.0177 0.0160 0.0165 0.0146
Agriculture - Cropland - Grassland 0.1297 0.1515 0.1525 0.1396 0.1319
Vegetated Urban 0.2378 0.2085 0.1877 0.1736 0.1659
Non-Vegetated Urban 0.1069 0.0961 0.0844 0.0881 0.1035
Wetland Barren 0.0006 0.0041 0.0025 0.0018 0.0018
Upland Barren 0.0084 0.0062 0.0098 0.0094 0.0077
Water 0.0858 0.0897 0.0861 0.0928 0.0928  
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Table B.9.2 Difference between the proportion of Land Use and Land Cover (LULC) categories 
(USGS 1998) throughout the Louisiana coastal zone and the proportion of LULC categories 
within 1-5 miles of PCB (polychlorinated biphenyl) Transformer Registration sites (USEPA 
2006a) in the Louisiana coastal zone. 
 
Difference between Areal Proportions in the 
Coastal Zone and in Buffers 
Land Use/Land Cover Category 1 mile 2 mile 3 mile 4 mile 5 mile
Fresh Marsh 0.0686 0.0565 0.0232 0.0150 0.0130
Intermediate Marsh 0.0321 0.0372 0.0366 0.0368 0.0383
Brackish Marsh 0.0838 0.0654 0.0611 0.0601 0.0549
Saline Marsh 0.1097 0.1097 0.1097 0.1097 0.1097
Wetland Forest - Deciduous -0.1414 -0.0961 -0.1024 -0.1179 -0.1179
Wetland Forest - Evergreen 0.0022 0.0022 0.0022 0.0022 0.0022
Wetland Forest - Mixed 0.0094 0.0094 0.0094 0.0094 0.0094
Upland Forest - Deciduous 0.0104 0.0046 0.0038 -0.0015 -0.0017
Upland Forest - Evergreen 0.0390 0.0390 0.0390 0.0387 0.0388
Upland Forest - Mixed -0.0043 -0.0028 -0.0023 0.0012 0.0037
Dense Pine Thicket 0.0032 0.0032 0.0032 0.0032 0.0032
Wetland Shrub/Scrub - Deciduous -0.0008 -0.0218 -0.0113 -0.0017 -0.0005
Wetland Shrub/Scrub - Evergreen 0.0055 0.0055 0.0050 0.0050 0.0038
Wetland Shrub/Scrub - Mixed 0.0042 0.0042 0.0042 0.0042 0.0042
Upland Shrub/Scrub - Deciduous 0.0029 0.0029 0.0029 0.0025 0.0024
Upland Shrub/Scrub - Evergreen 0.0013 0.0013 0.0013 0.0013 0.0013
Upland Shrub/Scrub - Mixed 0.0340 0.0265 0.0281 0.0276 0.0295
Agriculture - Cropland - Grassland -0.0579 -0.0797 -0.0806 -0.0677 -0.0600
Vegetated Urban -0.1836 -0.1543 -0.1335 -0.1194 -0.1117
Non-Vegetated Urban -0.0931 -0.0823 -0.0706 -0.0743 -0.0897
Wetland Barren 0.0056 0.0021 0.0037 0.0044 0.0044
Upland Barren -0.0037 -0.0015 -0.0051 -0.0047 -0.0029
Water 0.0726 0.0687 0.0723 0.0656 0.0656  
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Table B.10.1 Proportion of Land Use and Land Cover categories (USGS 1998) located within 1-
5 miles of PCB (polychlorinated biphenyl) Activity sites (USEPA 2006d) in the Louisiana 
coastal zone. 
 
Proportion of Area in Buffer
Land Use/Land Cover Category 1 mile 2 mile 3 mile 4 mile 5 mile
Fresh Marsh 0.1108 0.1123 0.1097 0.1166 0.1250
Intermediate Marsh 0.0052 0.0103 0.0272 0.0405 0.0433
Brackish Marsh 0.0501 0.0594 0.0743 0.0944 0.1107
Saline Marsh 0.0010 0.0068 0.0063 0.0097 0.0120
Wetland Shrub/Scrub - Deciduous 0.1379 0.1540 0.1659 0.1671 0.1620
Wetland Shrub/Scrub - Evergreen 0.0000 0.0000 0.0000 0.0001 0.0007
Wetland Shrub/Scrub - Mixed 0.0000 0.0000 0.0000 0.0000 0.0002
Upland Shrub/Scrub - Deciduous 0.0065 0.0117 0.0125 0.0125 0.0123
Upland Shrub/Scrub - Evergreen 0.0000 0.0007 0.0016 0.0014 0.0010
Upland Shrub/Scrub - Mixed 0.0202 0.0327 0.0382 0.0363 0.0363
Dense Pine Thicket 0.0000 0.0000 0.0000 0.0000 0.0000
Wetland Shrub/Scrub - Deciduous 0.0503 0.0366 0.0356 0.0367 0.0394
Wetland Shrub/Scrub - Evergreen 0.0028 0.0017 0.0025 0.0031 0.0027
Wetland Shrub/Scrub - Mixed 0.0028 0.0023 0.0020 0.0015 0.0017
Upland Shrub/Scrub - Deciduous 0.0000 0.0000 0.0000 0.0002 0.0002
Upland Shrub/Scrub - Evergreen 0.0000 0.0000 0.0000 0.0000 0.0000
Upland Shrub/Scrub - Mixed 0.0089 0.0154 0.0167 0.0192 0.0204
Agriculture - Cropland - Grassland 0.1294 0.1511 0.1464 0.1306 0.1263
Vegetated Urban 0.2115 0.1729 0.1523 0.1345 0.1180
Non-Vegetated Urban 0.1720 0.1311 0.0968 0.0752 0.0603
Wetland Barren 0.0005 0.0019 0.0013 0.0012 0.0011
Upland Barren 0.0069 0.0049 0.0053 0.0041 0.0050
Water 0.0833 0.0942 0.1054 0.1152 0.1212  
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Table B.10.2 Difference between the proportion of Land Use and Land Cover (LULC) categories 
(USGS 1998) throughout the Louisiana coastal zone and the proportion of LULC categories 
within 1-5 miles of PCB (polychlorinated biphenyl) Activity sites (USEPA 2006d) in the 
Louisiana coastal zone.  
 
Difference between Areal Proportions in the 
Coastal Zone and in Buffers 
Land Use/Land Cover Category 1 mile 2 mile 3 mile 4 mile 5 mile
Fresh Marsh 0.0200 0.0184 0.0210 0.0142 0.0057
Intermediate Marsh 0.0384 0.0332 0.0164 0.0031 0.0002
Brackish Marsh 0.0695 0.0602 0.0452 0.0252 0.0089
Saline Marsh 0.1088 0.1029 0.1034 0.1001 0.0977
Wetland Shrub/Scrub - Deciduous -0.0535 -0.0696 -0.0815 -0.0827 -0.0776
Wetland Shrub/Scrub - Evergreen 0.0022 0.0022 0.0022 0.0021 0.0015
Wetland Shrub/Scrub - Mixed 0.0094 0.0094 0.0094 0.0094 0.0092
Upland Shrub/Scrub - Deciduous 0.0039 -0.0013 -0.0022 -0.0021 -0.0019
Upland Shrub/Scrub - Evergreen 0.0390 0.0384 0.0375 0.0377 0.0380
Upland Shrub/Scrub - Mixed 0.0213 0.0088 0.0033 0.0052 0.0052
Dense Pine Thicket 0.0032 0.0032 0.0032 0.0032 0.0032
Wetland Shrub/Scrub - Deciduous -0.0114 0.0024 0.0034 0.0022 -0.0004
Wetland Shrub/Scrub - Evergreen 0.0028 0.0038 0.0030 0.0024 0.0028
Wetland Shrub/Scrub - Mixed 0.0014 0.0020 0.0023 0.0027 0.0025
Upland Shrub/Scrub - Deciduous 0.0029 0.0029 0.0029 0.0027 0.0027
Upland Shrub/Scrub - Evergreen 0.0013 0.0013 0.0013 0.0013 0.0013
Upland Shrub/Scrub - Mixed 0.0353 0.0287 0.0274 0.0249 0.0238
Agriculture - Cropland - Grassland -0.0575 -0.0792 -0.0745 -0.0587 -0.0545
Vegetated Urban -0.1573 -0.1187 -0.0981 -0.0804 -0.0638
Non-Vegetated Urban -0.1582 -0.1173 -0.0830 -0.0614 -0.0465
Wetland Barren 0.0057 0.0043 0.0049 0.0050 0.0051
Upland Barren -0.0022 -0.0001 -0.0005 0.0007 -0.0003
Water 0.0752 0.0642 0.0531 0.0432 0.0372  
  120
Table B.11.1 Proportion of Land Use and Land Cover categories (USGS 1998) located within 1-
5 miles of solid waste sites in the Louisiana coastal zone. Solid waste sites include medical waste 
processors (LDEQ 2005e), waste tire processors (LDEQ 2006a), Type I and II Landfills (LDEQ 
2006c), and Type III Landfills (LDEQ 2006d). 
 
Proportion of Area in Buffer
Land Use/Land Cover Category 1 mile 2 mile 3 mile 4 mile 5 mile
Fresh Marsh 0.1056 0.0981 0.1056 0.1137 0.1206
Intermediate Marsh 0.0000 0.0033 0.0091 0.0174 0.0206
Brackish Marsh 0.0001 0.0139 0.0298 0.0388 0.0459
Saline Marsh 0.0000 0.0000 0.0000 0.0000 0.0034
Wetland Forest - Deciduous 0.1605 0.1826 0.1988 0.1856 0.1811
Wetland Forest - Evergreen 0.0000 0.0005 0.0012 0.0016 0.0018
Wetland Forest - Mixed 0.0124 0.0066 0.0041 0.0036 0.0026
Upland Forest - Deciduous 0.0042 0.0174 0.0112 0.0107 0.0110
Upland Forest - Evergreen 0.0178 0.0256 0.0267 0.0316 0.0329
Upland Forest - Mixed 0.0506 0.0383 0.0323 0.0278 0.0271
Dense Pine Thicket 0.0029 0.0034 0.0034 0.0030 0.0032
Wetland Shrub/Scrub - Deciduous 0.0508 0.0491 0.0439 0.0499 0.0512
Wetland Shrub/Scrub - Evergreen 0.0012 0.0004 0.0004 0.0004 0.0004
Wetland Shrub/Scrub - Mixed 0.0000 0.0000 0.0000 0.0000 0.0000
Upland Shrub/Scrub - Deciduous 0.0000 0.0000 0.0000 0.0000 0.0000
Upland Shrub/Scrub - Evergreen 0.0000 0.0000 0.0000 0.0000 0.0000
Upland Shrub/Scrub - Mixed 0.0239 0.0369 0.0390 0.0381 0.0384
Agriculture - Cropland - Grassland 0.1674 0.1605 0.1501 0.1368 0.1313
Vegetated Urban 0.2125 0.1920 0.1779 0.1703 0.1581
Non-Vegetated Urban 0.0721 0.0662 0.0672 0.0705 0.0703
Wetland Barren 0.0005 0.0009 0.0012 0.0030 0.0039
Upland Barren 0.0256 0.0128 0.0100 0.0077 0.0065
Water 0.0919 0.0915 0.0883 0.0895 0.0896  
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Table B.11.2 Difference between the proportion of Land Use and Land Cover (LULC) categories 
(USGS 1998) throughout the Louisiana coastal zone and the proportion of LULC categories 
within 1-5 miles of solid waste sites in the Louisiana coastal zone. Solid waste sites include 
medical waste processors (LDEQ 2005e), waste tire processors (LDEQ 2006a), Type I and II 
Landfills (LDEQ 2006c), and Type III Landfills (LDEQ 2006d).  
 
Difference between Areal Proportions in the 
Coastal Zone and in Buffers 
Land Use/Land Cover Category 1 mile 2 mile 3 mile 4 mile 5 mile
Fresh Marsh 0.0251 0.0326 0.0252 0.0170 0.0101
Intermediate Marsh 0.0435 0.0402 0.0344 0.0262 0.0229
Brackish Marsh 0.1194 0.1057 0.0898 0.0808 0.0737
Saline Marsh 0.1097 0.1097 0.1097 0.1097 0.1063
Wetland Forest - Deciduous -0.0761 -0.0982 -0.1144 -0.1012 -0.0967
Wetland Forest - Evergreen 0.0022 0.0017 0.0010 0.0006 0.0004
Wetland Forest - Mixed -0.0030 0.0028 0.0053 0.0059 0.0068
Upland Forest - Deciduous 0.0062 -0.0070 -0.0008 -0.0003 -0.0006
Upland Forest - Evergreen 0.0213 0.0134 0.0123 0.0075 0.0061
Upland Forest - Mixed -0.0091 0.0031 0.0092 0.0137 0.0144
Dense Pine Thicket 0.0003 -0.0002 -0.0001 0.0002 0.0000
Wetland Shrub/Scrub - Deciduous -0.0118 -0.0101 -0.0049 -0.0109 -0.0122
Wetland Shrub/Scrub - Evergreen 0.0043 0.0051 0.0051 0.0051 0.0051
Wetland Shrub/Scrub - Mixed 0.0042 0.0042 0.0042 0.0042 0.0042
Upland Shrub/Scrub - Deciduous 0.0029 0.0029 0.0029 0.0029 0.0029
Upland Shrub/Scrub - Evergreen 0.0013 0.0013 0.0013 0.0013 0.0013
Upland Shrub/Scrub - Mixed 0.0202 0.0073 0.0052 0.0061 0.0057
Agriculture - Cropland - Grassland -0.0955 -0.0886 -0.0782 -0.0649 -0.0595
Vegetated Urban -0.1583 -0.1378 -0.1237 -0.1162 -0.1040
Non-Vegetated Urban -0.0583 -0.0524 -0.0534 -0.0567 -0.0565
Wetland Barren 0.0058 0.0054 0.0050 0.0032 0.0023
Upland Barren -0.0209 -0.0081 -0.0053 -0.0030 -0.0017
Water 0.0665 0.0669 0.0701 0.0689 0.0688  
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Table B.12.1 Proportion of Land Use and Land Cover categories (USGS 1998) located within 1-
5 miles of Underground Storage Tank (LDEQ 2006f) sites in the Louisiana coastal zone.  
 
Proportion of Area in Buffer
Land Use/Land Cover Category 1 mile 2 mile 3 mile 4 mile 5 mile
Fresh Marsh 0.0460 0.0664 0.0719 0.0772 0.0804
Intermediate Marsh 0.0127 0.0182 0.0263 0.0343 0.0404
Brackish Marsh 0.0428 0.0680 0.0904 0.1076 0.1218
Saline Marsh 0.0099 0.0171 0.0273 0.0407 0.0503
Wetland Forest - Deciduous 0.1122 0.1256 0.1221 0.1204 0.1194
Wetland Forest - Evergreen 0.0012 0.0027 0.0037 0.0039 0.0037
Wetland Forest - Mixed 0.0098 0.0132 0.0163 0.0161 0.0150
Upland Forest - Deciduous 0.0133 0.0136 0.0129 0.0119 0.0121
Upland Forest - Evergreen 0.0635 0.0730 0.0720 0.0665 0.0614
Upland Forest - Mixed 0.0768 0.0701 0.0667 0.0625 0.0596
Dense Pine Thicket 0.0048 0.0049 0.0052 0.0052 0.0048
Wetland Shrub/Scrub - Deciduous 0.0256 0.0332 0.0330 0.0324 0.0330
Wetland Shrub/Scrub - Evergreen 0.0035 0.0027 0.0031 0.0032 0.0029
Wetland Shrub/Scrub - Mixed 0.0008 0.0007 0.0008 0.0010 0.0011
Upland Shrub/Scrub - Deciduous 0.0019 0.0033 0.0040 0.0043 0.0044
Upland Shrub/Scrub - Evergreen 0.0018 0.0021 0.0020 0.0021 0.0020
Upland Shrub/Scrub - Mixed 0.0444 0.0510 0.0529 0.0542 0.0523
Agriculture - Cropland - Grassland 0.1670 0.1474 0.1306 0.1159 0.1057
Vegetated Urban 0.1824 0.1388 0.1129 0.0954 0.0837
Non-Vegetated Urban 0.0961 0.0470 0.0312 0.0242 0.0201
Wetland Barren 0.0005 0.0014 0.0023 0.0020 0.0021
Upland Barren 0.0059 0.0041 0.0036 0.0031 0.0031
Water 0.0771 0.0955 0.1086 0.1159 0.1208  
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Table B.12.2 Difference between the proportion of Land Use and Land Cover (LULC) categories 
(USGS 1998) throughout the Louisiana coastal zone and the proportion of LULC categories 
within 1-5 miles of Underground Storage Tank (LDEQ 2006f) sites in the Louisiana coastal 
zone.  
 
Difference between Areal Proportions in the 
Coastal Zone and in Buffers 
Land Use/Land Cover Category 1 mile 2 mile 3 mile 4 mile 5 mile
Fresh Marsh 0.0848 0.0644 0.0589 0.0535 0.0504
Intermediate Marsh 0.0309 0.0254 0.0172 0.0093 0.0031
Brackish Marsh 0.0768 0.0516 0.0292 0.0120 -0.0022
Saline Marsh 0.0998 0.0926 0.0824 0.0691 0.0594
Wetland Forest - Deciduous -0.0278 -0.0412 -0.0377 -0.0360 -0.0350
Wetland Forest - Evergreen 0.0010 -0.0005 -0.0015 -0.0017 -0.0015
Wetland Forest - Mixed -0.0004 -0.0038 -0.0069 -0.0067 -0.0056
Upland Forest - Deciduous -0.0029 -0.0032 -0.0025 -0.0016 -0.0018
Upland Forest - Evergreen -0.0245 -0.0340 -0.0329 -0.0274 -0.0224
Upland Forest - Mixed -0.0353 -0.0286 -0.0252 -0.0210 -0.0181
Dense Pine Thicket -0.0016 -0.0017 -0.0020 -0.0020 -0.0016
Wetland Shrub/Scrub - Deciduous 0.0134 0.0058 0.0059 0.0066 0.0060
Wetland Shrub/Scrub - Evergreen 0.0020 0.0028 0.0024 0.0024 0.0026
Wetland Shrub/Scrub - Mixed 0.0034 0.0035 0.0034 0.0032 0.0032
Upland Shrub/Scrub - Deciduous 0.0010 -0.0004 -0.0011 -0.0014 -0.0015
Upland Shrub/Scrub - Evergreen -0.0004 -0.0007 -0.0007 -0.0007 -0.0007
Upland Shrub/Scrub - Mixed -0.0002 -0.0069 -0.0088 -0.0101 -0.0081
Agriculture - Cropland - Grassland -0.0951 -0.0756 -0.0588 -0.0440 -0.0338
Vegetated Urban -0.1282 -0.0847 -0.0587 -0.0412 -0.0295
Non-Vegetated Urban -0.0823 -0.0332 -0.0174 -0.0104 -0.0063
Wetland Barren 0.0057 0.0048 0.0039 0.0042 0.0041
Upland Barren -0.0012 0.0006 0.0011 0.0016 0.0016
Water 0.0813 0.0629 0.0499 0.0425 0.0377  
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Table B.13.1 Proportion of Land Use and Land Cover categories (USGS 1998) located within 1-
5 miles of Leaking Underground Storage Tank (LDEQ 2006e) sites in the Louisiana coastal 
zone.  
 
Proportion of Area in Buffer
Land Use/Land Cover Category 1 mile 2 mile 3 mile 4 mile 5 mile
Fresh Marsh 0.0249 0.0503 0.0683 0.0834 0.0914
Intermediate Marsh 0.0022 0.0041 0.0077 0.0134 0.0193
Brackish Marsh 0.0152 0.0275 0.0375 0.0539 0.0704
Saline Marsh 0.0086 0.0128 0.0154 0.0192 0.0232
Wetland Forest - Deciduous 0.1042 0.1202 0.1330 0.1358 0.1376
Wetland Forest - Evergreen 0.0005 0.0037 0.0039 0.0047 0.0051
Wetland Forest - Mixed 0.0075 0.0121 0.0138 0.0152 0.0144
Upland Forest - Deciduous 0.0107 0.0113 0.0119 0.0108 0.0103
Upland Forest - Evergreen 0.0641 0.0774 0.0792 0.0743 0.0710
Upland Forest - Mixed 0.0727 0.0711 0.0699 0.0683 0.0651
Dense Pine Thicket 0.0065 0.0066 0.0062 0.0055 0.0050
Wetland Shrub/Scrub - Deciduous 0.0214 0.0286 0.0304 0.0308 0.0299
Wetland Shrub/Scrub - Evergreen 0.0014 0.0021 0.0030 0.0030 0.0035
Wetland Shrub/Scrub - Mixed 0.0003 0.0002 0.0003 0.0007 0.0009
Upland Shrub/Scrub - Deciduous 0.0010 0.0016 0.0026 0.0032 0.0035
Upland Shrub/Scrub - Evergreen 0.0015 0.0019 0.0021 0.0025 0.0024
Upland Shrub/Scrub - Mixed 0.0286 0.0429 0.0461 0.0474 0.0478
Agriculture - Cropland - Grassland 0.1756 0.1731 0.1556 0.1381 0.1271
Vegetated Urban 0.2253 0.1864 0.1583 0.1400 0.1219
Non-Vegetated Urban 0.1605 0.0869 0.0599 0.0447 0.0362
Wetland Barren 0.0003 0.0006 0.0017 0.0020 0.0020
Upland Barren 0.0043 0.0051 0.0052 0.0040 0.0034
Water 0.0628 0.0733 0.0881 0.0990 0.1086  
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Table B.13.2 Difference between the proportion of Land Use and Land Cover (LULC) categories 
(USGS 1998) throughout the Louisiana coastal zone and the proportion of LULC categories 
within 1-5 miles of Leaking Underground Storage Tank (LDEQ 2006e) sites in the Louisiana 
coastal zone.  
 
Difference between Areal Proportions in the 
Coastal Zone and in Buffers 
Land Use/Land Cover Category 1 mile 2 mile 3 mile 4 mile 5 mile
Fresh Marsh 0.1058 0.0805 0.0625 0.0473 0.0393
Intermediate Marsh 0.0414 0.0394 0.0359 0.0301 0.0242
Brackish Marsh 0.1044 0.0920 0.0821 0.0657 0.0492
Saline Marsh 0.1011 0.0969 0.0944 0.0905 0.0865
Wetland Forest - Deciduous -0.0198 -0.0358 -0.0486 -0.0514 -0.0532
Wetland Forest - Evergreen 0.0017 -0.0015 -0.0017 -0.0025 -0.0029
Wetland Forest - Mixed 0.0019 -0.0027 -0.0044 -0.0057 -0.0050
Upland Forest - Deciduous -0.0003 -0.0010 -0.0015 -0.0004 0.0001
Upland Forest - Evergreen -0.0251 -0.0384 -0.0402 -0.0352 -0.0319
Upland Forest - Mixed -0.0312 -0.0296 -0.0284 -0.0268 -0.0236
Dense Pine Thicket -0.0032 -0.0034 -0.0030 -0.0023 -0.0018
Wetland Shrub/Scrub - Deciduous 0.0176 0.0103 0.0086 0.0082 0.0090
Wetland Shrub/Scrub - Evergreen 0.0041 0.0034 0.0025 0.0025 0.0020
Wetland Shrub/Scrub - Mixed 0.0040 0.0040 0.0039 0.0035 0.0033
Upland Shrub/Scrub - Deciduous 0.0019 0.0013 0.0003 -0.0003 -0.0006
Upland Shrub/Scrub - Evergreen -0.0002 -0.0006 -0.0008 -0.0012 -0.0011
Upland Shrub/Scrub - Mixed 0.0156 0.0012 -0.0020 -0.0033 -0.0037
Agriculture - Cropland - Grassland -0.1037 -0.1013 -0.0837 -0.0663 -0.0552
Vegetated Urban -0.1711 -0.1322 -0.1041 -0.0859 -0.0677
Non-Vegetated Urban -0.1467 -0.0731 -0.0461 -0.0309 -0.0224
Wetland Barren 0.0059 0.0056 0.0045 0.0042 0.0042
Upland Barren 0.0004 -0.0004 -0.0004 0.0008 0.0014
Water 0.0957 0.0851 0.0703 0.0594 0.0498  
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